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S, NEWS AND INTERVIEWS. 


lectrical visitors to Montreal were 
sed by the cheapness of that city’s 
vice. Many of the ‘“‘carteurs” or 
are Irish, and the delegates were 
to some fine examples of Hibernian 
yne gentleman took a cab at the 
r Hotel and ordered the cabby to 
a certain store. On arriving at the 
was found that the proprietor had 

The gentleman went into an ad- 


100 Ton ELectric CRANE AT THE SHOPS OF THE BALDWIN Locomotive Works, PHILADELPHIA.—LOCOMOTIVE 


joining shop to make some inquiries. The 
mun in charge was a French-Canadian and 
couldn’t speak English. After attempting 
to tell the American what he wanted to 
know in French the Canadian turned: in 
despair to cabby, who had came up to_hea 
the conversation. 

‘‘Parlez-vous Francais?” asked the Ca- 
hadian, of the Irishman. 

“ Naw, I don’t,” said cabby. 


‘* Parlez-vous Francais ?” asked the Cana- 
dian, of the American, 

‘*No,” said the American. 

“Say,” said cabby, tapping the Canadian 
on the shoulder, ‘‘ Av ye can’t say ut, whoi 
don’t ye wroite ut down ?” 


Another man, in driving about town on 
Monday, had his cab surrounded by the 
Labor Day parade. His Irish cabman said : 
‘* Ye’ll have to get out and walk, sor, anless 
ye want to sbpend a week here.” 


‘‘Why, are we surrounded by this pa- 
rade?” 

‘‘No, sor; but we’re on an oisland, and 
can’t get off.” 


A Springfield (Mo.) newspaper calls tlie 
man who runs the electric street cars in that 
town a motorneer. This is worse than 
referring to Warden Brown as an electrocu- 
tioner.— New York Sun, 
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The Fishkill (N. Y.) Athletic Club is a 
progressive organization. The members 
held an athletic meeting one night last week, 
starting the games at8pP.m. The grounds 
were lighted by a number of arc lamps. 


The members of the New York Electric 
Club will be treated to some fine lectures 
during the approaching Winter season. It 
is intended to make these lectures one of the 
popular features of the club, since the emok- 
ing concert proved to be such a success. 


““What a pity itis to lay down a cable 
road in Third avenue,” said an electrical 
engineer. ‘‘ With this overhead structure 
of the elevated road, how easy it would be 
to hang a trolley wire and run electric cars. 
They’ll come to it yet.” 


The following is going the rounds at the 
New York Electric Club : 

‘* Why does a policeman sometimes wear 
rubber boots ?” 

‘«To insulate the ‘ copper. 


>” 


A Powerful Electric Traveling Crane. 

The Equitable Engineering and Construc- 
tion Ccmpany, of Philadelphia, have 
installed the 100 tons’ capacity electric trav- 
eling crane at the Baldwin Locomotive 
Works, Philadelphia, shown in our illustra- 
tion on this page. Although the rated 
cdpacity of this immense machine is 100 
tons, it will easily lift 150 tons. There are 
two of these cranes in the locomotive works, 
each equipped with two 40 horse-power 
Westinghouse constant potential motors, 
besides one five horse-power Wenstrom 
series motor, working a 1,000 Ib. hoist on 


SUSPENDED IN THE AIR. 


the far lifting trolley. Current is carried to 
the series motor through a flexible cable 
hanging in a loop at the side of the crane. 
The series motor moves forward and back- 
ward with the — lifting trolley. 

All the electrical engineering work was 
done by the Equitable Engineering and 
Construction Company, who have patents on 
all the details of electric construction. 

This is the lar, electric traveling crane 
plant in the world, and presents an impress- 
ive evidence of the power of electricity. 
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THE PROPHET’S COLUMN. 


There are in the human ear 3,000 little 
fibres which form the terminations of the 
auditory nerve. The existence of these 
fibres was made known by Corti, whose 
name they bear. Helmholtz showed that 
each one of these fibresis tuned to a particu- 
lar note to which it responds. The princi- 
ple upon which these fibres act is that 
which governs the production of sympa- 
thetic vibrations. If a cornet sounding the 
note C be played into a piano it will be 
found that the C string of the piano will 
emit that note, even after the sound of the 
cornet has ceased. In a similar manner one 
of these little filaments of the ear responds 
toa given note and conveys to the brain a 
special sensation which is always recog- 
nized as belonging to that note and which 
cannot be produced by any other. 





It would seem to follow from this that 
only those notes which are represented by 
fibres can be perceived by the ear, and that 
a note having a very high or a very small 
number of vibrations could not produce an 
audible effect; that the limit of audibility 
would vary with different ears, some hav- 
ing a greater and some a less number of the 
fibres of Corti, and that certain animals 
might be able to hear sounds which are too 
high for the human ear. 





It has been found that all of these things 
are true, and it isa matter of common ob- 
servation that dogs and even savages are 
frequently much disturbed by noises which 
the civilized human ear cannot notice. 





It would be quite possible for beings hav- 
ing voices pitched at a very high key, and 
ears to correspond, to carry on a conversa- 
tion which we would be ‘totally "unable to 
hear. For aught we know, the air may be 
at all times filled with most beautiful music. 
We certainly know that it is constantly agi- 
tated by sounds which we cannot hear. 





Shall we ever be able to listen to 
these unheard sounds and the mysterious 
music of nature which has for centuries 
wasted its sweetness upon the dull ear of 
mankind? Science answers with the phono- 
graph, and says that by its aid we may 
annex, perhaps, another world. 





It is conceivable that by employing a 
sensitive mirror vibrating a beam of light 
upon a moving photographic paper we may 
record vibrations which are too rapid for 
the unaided ear and then reproduce them in 
the phonograph at a lower pitch, thus 
bringing them within our range. In the 
same manner vibrations which are too slow 
to affect our ear as music might be recorded 
and then phonographically reproduced at a 
more rapid rate anywhere within our limits 
of audibility. 





This opens up an entirely new field of re- 
search and may become a most important 
factor in the science of esthetics. Perhaps 
it may demonstrate a numerical relation be- 
tween harmony in music and in colors. 





This feature of the phonograph may be- 
come of the greatest practical importance 
in telephony, by making it possible to carry 
on a number of conversations simulta- 
neously over one circuit. The existing sys- 
tems of duplex telephony are not, strictly 
speaking, duplex, for there is really a cir- 
cuit for each conversation. By this phono- 
graphic multiplex system it would be pos- 
sible to carry on one conversation in the 
ordinary way, theh to have a phonograph 
transmitting a message at such a speed that 
the vibrations impressed upon the line 
should be below the audible limit of the 
ear and, consequently, having no effect on 
the original conversation. These slow vi- 
brations could then be taken off upon a 
phonograph at the far end and reproduced 
at the normal rate. In the same way one 
or more separate messages might be trans- 
mitted at abnormally high rates and repro- 
duced at the usual speed. Of course, a 
multitude of practical difficulties exist, but 
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there are no theoretical reasons in the way 
of this accomplishment. The working speed 
of the telephone line in the present state of 
the artis the most serious obstacle to be 
encountered. But this factor depends prin- 
cipally upon electro-static capacity; and 
while no scientist has yet practically over- 
come the retardation which it introduces, 
the significant fact remains that no one 
can prove that this trouble cannot be 
avoided on circuits of ordinary dimensions. 
THE PROPHET. 
a Se 


A Model New York City. 


The following notice has been sent to 
members of the Electric Club, and a large 
attendance will undoubtedly be present: 


The Club will resume its entertainments 
on Thursday, September 24, 1891, at eight 
Pp. M., when Mr. Allen R. Foote, the special 
agent for the collection of the statistics of 
the electrical industry for the eleventh 
census, will read a paper on ‘‘ The Making 
of a Model New York City.” 

This paper will deal, in an original man- 
ner, with the industrial and social needs of 
the city; the problems of rapid transit and 
workingmen’s homes, and the relation borne 
by electricity to the evolution of a perfected 

ew York, 


ECHOES FROM MONTREAL. 


ADDITIONAL EXHIBITION AND OTHER NOTES. 


The Aluminum Carbon Company, of Buf- 
falo, N. Y., was represented by Mr. F. V. 
Doty. 

The Falls Rivet-and Machine Company, 
of Cuyahoga Falls, was ably represented by 
President Babcock. 

There were a number of gentlemen pres- 
ent representing various companies that 
were not exhibitors. 

W. H. Gordon & Company, New York, 
made no exhibit, but were well represented 
by Mr..W. H. Gordon. 

Samples of glass jars and battery carbons 
were shown by the Peru Glass and Carbon 
Company, of Peru, Ind. 

George Cutter, of Chicago, was on hand 
to exhibit and explain his lamp supporting 
pulley in active operation. 

Mr. C. H. Mclatyre exhibited samples of 
the McIntyre connectors made by C. Mc- 
Intyre & Company, of Newark, N. J. 

The Ellis oil filter, which is well known 
to central station men, was exhibited by the 
Standard Oil Filter Company, of Chicago. 

A neat and well patronized exhibit of 


NEW 


EE EERE RR 
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in the interest of the Pettingell-Andrey, 
Company, whose well-known, “‘K. W.” cy, 
outs and rosettes were exhibited by th, 
Toronto Electric Construction and Supply 
Company. 

Mr. F. A. Magee, of Boston, and Mr, w 
8S. D. Crane, of New York, exhibited inn, 
ples of the Anderson trolley, the Ztnu lamp 
hanger, the Underwood cotton leather belt. 
ing and indurated fibre pipe, for the Engi. 
neering Equipment Company, of New York 
and Boston. 

The Hill Friction Clutch Company, of 
Cleveland, Ohio, were represented by Mil. 
ler Brothers & Toms, of Montreal, who ex. 
hibited samples of the Hill friction clutey 
which is well known in electric light sta. 
tions the country over. 

Mr. H. Ward Leonard was handicapped 
by having to hobble around on crutches. He 
had a bad knee, the result of a carriage ac. 
cident, but pluckily carrried out bis plans of 
attending the convention and making an ex. 
hibit of his new electric power system. 

Maybe the Custom House officials didn't 
have the wrath of the gods called down 
upon their heads! They were overwhelmed 
by the quantity of exhibits. The Collector 
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Fic, 1.—View,or Exurstr or INTERNATIONAL OKONITE Company, LimITED, AT MONTREAL ELECTRICAL EXPoOsiTION. 


The World’s Fair Electrical Congress. 

Press dispatches from Chicago, dated 
September 18, inform us that within the 
last week preliminary arrangements for an 
electrical congress at the World’s Fair have 
taken definite form. A committee of the 
World’s Fair Congress Auxiliary has been 
appointed by President Bonney, with Prof. 
Elisha Gray, chairman; Col. Robert C. 
Clowry, vice-chairman, and B. E. Sunny, 
C. H. Summers, G. H. Bliss and F. 8. Gor- 
ton as members. Several other prominent 
gentlemen have been invited to serve on this 
committee, but their acceptances have not 
yet been received. This committee will 
have charge of all forms of electrical appli- 
cation, except electrical engineering, which 
has been assigned to the General Committee 
on Engineering Congresses, and electro- 
therapeutics, which has been assigned to 
the Committee on Health and Medicine. 

The Electrical Congress will deal, among 
other things, with telegraphy, telephony, 
the phonograph and telautograph, the elec- 
tric light, the electric motor, and all other 
practical applications of modern electricity, 
except those otherwise especially assigned. 
This loca] committee will be assisted in its 
work by an advisory council of the World’s 
Congress Auxiliary, consisting of the most 
distinguished electricians in different parts 
of the world. On this advisory council will 
doubtless appear the names of Cyrus Field, 
Thomas A. Edison, Alexander Graham 
Bell, Elihu Thomson and scores of others 
distinguished in this particular field, al- 
though less widely known throughout the 
world. 


Edison phonographs was shown in active 
operation by Holland Brothers & Young, of 
Montreal. 

The Bridgeport Brass Company was rep- 
resented by Messrs. Chas. A. Hamilton and 
Henry D. Stanley—two very handsome and 
dignified gentlemen. 

Mr. R. Vose distributed small samples of 
fuse wire, which had been accurately tested 
by the Massachusetts Electrical Engineering 
Company, of Boston. 

Mr. A. 8. Clark, of Boston, was present 
in the interest of the American Circular 
Loom Company, of Boston, upon whose 
wire the moon never sets. 

Mr. J. M. Orford represented the Union 
Electric Manufacturing Company, of 
Bridgeport, Conn., as well as the Bridge- 
port Electric Light Company. 

Messrs. Royee & Marean, of Washington, 
District of Columbia (not the State of Wash- 
ington), was represented by Fred. W. Royce, 
the junior member of the firm. 

The New England Butt Company, of 
Providence, was represented by an attract- 
ive catalogue that was sought for by the 
many wire manufacturing companies. 

A unique gavel made of Okonite wire and 
cable was presented to President Huntley 
by the International Okonite Company, 
Limited. It was handsome and service- 
able. 

Mr. W. F. Cullen exhibited some glass- 
ware and electric light specialties in his 
room at the Windsor Hotel. He represented 
the E. P. Gleason Manufacturing Company, 
of New York. 

Mr. C, B. Price, of Boston, was present 


of the Port and Inspector Cooney, who was 
in charge of the exhibition hall, lent valuable 
experience to the exhibitors. 

The Royal Electric Company placed six 
colored arc lights on the tall mast in the 
park in front of the Windsor Hotel. Besides 
these there were two white lights which 
were used there every night. The Royal 
Company did this at their own expense. 
The lights made a very fine appearance. 

The handsome illustrations which we 
presented last week were made from photo- 
graphs taken by William Cumming, the 
leading photographer of Montreal. Mr. 
Cumming is thoroughly equipped for doing 
this kind of work, and put himself to con- 
siderable personal inconvenience to assist the 
Review in the matter. 

Mr. N. V. Titus represented the Economic 
Electric Manufacturing Company, of Bos- 
ton, makers of the ‘‘ Economic” incandes- 
cent lamps. The booth of the Canadian 
Electric Construction, Supply and Maou- 
facturing Company, in which were shown 
samples of Simplex wire, was illuminated 
by 150 ‘* Economic” lamps. 

Belanger Freres, Montreal, distributed 
printed matter illustrating and describing 4 
number of electrical specialties and supplies 
for which they are agents. Among these 
specialties were the Leclanche batteries, 
Bogart’s automatic burners, Guion automatic 
heat regulators and annunciators, push but- 
tons, etc., made by Belanger Freres. 

The Heisler Electric Light Company, of 
Philadelphia, whose exhibit we illustrated 
last week, were much disappointed that they 
were unable to procure power to operate 
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their dynamo. They write us as follows: 
‘We would, under no circumstances, have 


made any display bad we known it would be 
impossible to show the apparatus in full 
operation. We regret the circumstances ex- 
ceedingly, not alone for ourselves, but for 
the many individuals who visited the exhi- 
bition who were interested in our apparatus, 
especially in the operation of it. You will 
readily understand that the apparatus stand- 
ing t to be looked at, was not satisfac- 
tory to those interested in electric lighting, 
much less satisfactory to ts. We would 
respectfully request that you make mention 
of this fact in the form of a notice to your 
mapy readers, extending to them our re- 
grets ut being unable to show our apparatus 


in operation, and assure them that it was 
fault, as we made every effort possi- 
ure the necessary power, but failed.” 


not « 
ble i 


TRIP AND A PRESENTATION, 


W n for the Review by Dr. A. F. Mason. ] 
After the adjournment of the National 
Elect Light Association, and after tlhe 


famous trip on Richelieu river, about 50 of 
the delegates and members visited the Cita 
del ( of Quebec. They were guided by 
Mr. J, Corriveau and Mr. Mohr, manager 
of the (Quebec Electric Light Company. On 
Sunday they were taken in carriages to the 
Citadel, over the Heights of Abraham and 
throuyi the city generally, visiting the Basil- 
ica and other points of interest. 

On Monday the party were taken in car- 
riages to the Montmorency Falls. On the 
heights above the Falls is the ancient build- 
ing ch acentury ago was the bome of 
the Duke of Kent, the father of Queen Vic- 
toria. Into the grand old home they were 


welcomed by Mr. and Mrs. Hall, who now 


own this beautiful place. A royal lunch 
was spread and a delightful hour was spent 
with this hospitable gentleman and lady. 
Fri he veranda of their house one looks 
over the mighty St. Lawrence River, which 
her two miles wide. The continuous 
roar the falling waters of Montmorency, 


as it makes its grand leap of 250 feet over a 
perpendicular precipice, made fair music in 


perfect diapason. The waters of this river 
furnish an inexhaustible power, which is 
utilized for the running of large mills, and 
also for the Quebec electric light station. 
We wwissed the night view from this point. 
Wi told that at this season the Aurora 
Borexlis shoots its continuous rockets into 
the dark northern air, but that, splendid as 
are these natural scenes, they are outrivaled 
by illumination of the Citadel and city 
of Quebec, lit by electric lights six miles 
dist and which form a half circle of sev- 
eral hundred suns, each equal to the splendid 
Venus when at her brightest, all reflected in 


the still waters of the river below. 

This wonderful water power is controlled 
by Messrs. Hall and Price. The water is 
conducted from above the falls in large 
pipes to the mills and to the electric light 

In this station are 16 dynamos, 
ing the current for 300 arc lights and 
two 750 light machines for incandescent 
lighting. Over 1,200 miles of conductors 
are in use. More dynamos are being built 
for this station, their present supply being 
all inadequate to meet the demand. 

On Monday the party returned to Mon- 
treal, and on Tuesday Mr. Corriveau was 
the most surprised man in that city. In be- 
‘half of the members remaining in Montreal 
an elegant gold headed cane was presented 


Stati 
sup; 


to Mr. Corriveau. Mr. A. F. Mason, in 
making the presentation, said to Mr. Carri- 
veau, ‘‘Sir, during the last week certain 
gentiemen have had their eyes upon you and 
have observed conduct of yours which they 
Cannot overlook, and however painful the 


duty, they feel called upon formally to take 
this notice thereof ; in fact, they have deter- 
mined tocane you. Before doing this, I am 
‘nstructed to read you this formal communi- 
catior 

en _“*MontTreaL, September 15, 1891. 

Mr. A J. Corriveau, Montreal, Canada. 

, Dear Sir:—A few of your many friends, mem- 
ers of the National Electric Light Association, de- 


fur 0 express their appreciation of your success- 
cu, “torts to make their Nene eS ful 
ne. They willever remember your untiring labors 
: their behalf, culminating in the Quebec and 
4 re morency Falls trip, which has been the climax 
of eight days of rare enjoyment. 

chen words and certainly no material gift could 


a uately represent our sentiments, yet we are 
suWiiling to leave you without some token that, in 
— 0 come, may recall to your mind the happi- 
nel ng have been instrumental in conferring 
tok W © therefore beg you to accept, as a slight 

‘ken of our esteem, the walking stick which the 





ELECTRICAL REVIEW 


undersigned ate comrnissioned to hand you. We 
are, Cordially yours, 

‘**W. J. MorRRIson, 

“A. F. Mason, 

“W. J. Hammer, 

> ** Committee.” 
Mr. Morrison presented to Mr. Corriveau 

the cane. After this episode the members 
of the Association scattered, and so ended 
the grandest meeting so far held by the Na- 
tional Electric Light Association. 


A Swiss Electric Launch. 

There is now in daily service at the Frank- 
fort Electrical Exhibition the electric launch 
‘*Zurich,” built at Zurich, Switzerland. 
Last May, when the boat was completed, a 





regulating the amount of power to be applied 
(amperometer and voltameter), the deck is 
clear of all machinery. In the hold where 
the machine room is located, there are 
ranged in order no less than 56 accumula- 
tors for storing the electric power, which is 
thence transmitted to the dynamo machine, 
the armature of which, thus set in motion, 
communicates directly with the screw pro- 
peller. On the trial trip, the revolutions 
varied from 248 to 365 per minute. 

‘*The accumulators, which are au in- 
vention of the machine factory at Oerlikou, 
near this city, vary from those hitherto in 
use, both in the form of their construction 
and in the use‘of a‘gelatinous electrolyte fo 





Fie. 2.—View or Exarsit oF THE EUGENE F. Pariuips ELEcTRICAL Works, 
LimrteD, AT MoNTREAL ELECTRICAL ExPosirtion. 


trial test of it was made. United States 
Consul Catlin, of Zurich, writes this account 
of the trial: 

‘* Zurich’s remarkable activity in the field 
of electric invention has, within the last few 
days, been newly demonstrated by the trial 
trip of the new electric accumulator boat 
‘Zurich,’ which took place here on the 7th 
instant. 

‘The shores of the lake were lined with 
spectators curious to witness the novel 
spectacle. The trial proved in every way 
successful, and, as the event may be said to 
introduce a new era, or, at all events, to 
mark a long step forward in navigation, a 


decomposition by the electric current. The 
latter does not act directly upon the leaden 
plates themselves, but upon oxide of lead 
placed in the interstices of lead gratings, the 
lead itself serving merely as bearer and con- 
ductor of the current. The gratings are 
constructed with triangular openings, and 
are provided with two channels instead of 
one, for conducting the current. The 
system of plates, when placed perpen- 
dicularly, is such that the positive current is 
conducted by the upper, aud the negative by 
the lower corners, thus insuring a more 
equable distribution of the stream and a 
longer use of the plates. 





Fia. 3.—SmwpLex E.ectricat Company’s Bootn aT MONTREAL ELECTRICAL 
EXPosiTION. 


“The rate of speed attained on the trial 


description of the boat is undoubtedly of 
interest and value. It is claimed for it that 
it is the first of its kind on the European 
continent and the largest in existence any- 
where. England bas already built some 
smaller ones, accomodating 80 or 40 passen- 
gers, while this one has room for from 80 to 
100. Its length is about 50 feet, its draft 4 
feet, and its total weight about 16 tons, in- 
cluding machinery and accumulators, which 
alone weigh about 614 tons. With the ex- 
ception of the lever for stopping the current, 
the steering wheel, and the apparatus for 








trip was highly satisfactory. A course of 
about three miles was covered in 25 minutes 
and 25 seconds, showing a speed of about 
eight miles per hour. A good average of 
6144 miles per hour may be counted upon for 
longer trips. One man can manage the 
boat, a single movement of the lever suffic- 
ing to set the craft in motion, either forward 
or backward, or to stop it. It is also said to 
obey the rudder readily. The cost of the 
‘Zurich,’ as the new boat is called, is 
between $5,000 and $6,000.” 











Dayton, Ohio.—The Dayton Fan and Mo- 
tor Company; capital, $20,000. 

Chillicothe, Mo.— People’s Gas and Elec- 
tric Company; capital, $50,000. 

Defiance, Ohio.—The Defiance Light and 
Power Company; capital, $100,000. 


Henderson, N. C.—The Henderson Light 
and Power Company; capital, $10,000. 


Aracoma, W. Va.—Aracoma Telephone 
and Telegraph Company; capital, $500,000. 

Carthage, I1l.—The Carthage Electric 
Light and Power Company; capital, $10, 
000. 


East St. Louis, Mo.—The Waterloo Elec 
tric Light and Power Company: capital, 
$10,000. 

Chicago, I1l.—Garden City Electric Com- 
pany; F. O. Busting, president; capital, 
$10,000. 


New York, N. ¥.—National Ticker Com- 
pany, incorporated in West Virginia; capi- 
tal, $500,000. 

Chicago, Ill,—The Electrical Construction 
Company has increased its capital from $25,- 
000 to $50,000. 


La Junta, Colo.—Dr. B. F. Haskins, pres- 
ident, has organized an electric light com- 
pany, not named, to light the town; capital, 
$15,000. 

Boston, Mass.—Dow Adjustable Light 
Company, to manufacture and deal in ad- 
justable drop lights, electric appliances and 
novelties; capital, $5,000. 

Chicago, Ill.—Chicago and Evanston Ele- 
vated Electric Railway Company; John 
Lewis Cochrane, president; capital, $2,000, - 
000. Road is to run north 12 miles along 
skore of Lake Michigan to Evanston. 

eek Oe - 
Long Distance Power Transmission an 
Accomplished Fact. 


It is reported that the tests of the Lauffen- 
Frankfort long distance transmission of 
power system has been successfully tested. 
It is said the experiment passed off without 
a hitch and the apparatus works perfectly. 
“‘In view of the immense strength of the 
electric energy passing through the cable 
the most extraordinary precautions have 
been taken to prevent injury to life or limb. 
As the current is conveyed by the roadside, 
along the telegraph line, notice boards in the 
shape of deaths’ heads have been affixed to 
each pole, with the words, ‘Do not touch.’ 
Warnings have also been generally issued, 
pointing out the danger of fastening any 
animal or vehicle to the poles, or bringing 
them within dangerous proximity of the 
wires. Schoolmasters have been requested 
to warn the children not to approach the 
lines or fly kites near the wires. 

‘* The electric lamps in the exbibition here 
were lighted by the current transmitted 
from the generating center at the Lauffen 
Falls of the Neckar, over 100 miles distant 
from this city. The various authorities of 
Wurtemberg, Baden, Hesse and Prussia, 
through whose territory the cable passes, 
formerly took over the undertaking, and 
subsequently made it over to the General 
Electricity Company, of Berlin, and to the 
Oersikon Machine Works, of Switzerland, 
the constructors of the plant and electrical 
appliances. It was found that the precan- 
tionary measures adopted along the cable 
line to insure the safe transmission of the 
electric current were faultless. The repre- 
sentatives of the Wurtemberg authorities 
had assembled at Lauffen itself, the gener- 
ating center, while the representatives of the 
Baden and Hesse authorities, together with 
Herr von Miller, representing the exhibi- 
tion; Herr Ebert, representing the Imperial 
Postal Department; Herr von Dobrowolski, 
representing the ‘Electricity Company; and 
Professor Weber. of the Testing Committee, 
met at Eberbach, on the confines of Baden 
and Hesse, where they rade some experi- 
ments. The transmission of the electrical 
current derived from water power over a 
distence of 108 miles is, therefore, an ac- 
complished fact.” 
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Many compliments upon the ELECTRICAL 
REvIEw of last week have reached this of- 
fice. Wethink they are deserved, but our 
modesty won’t permit us to say so. 





The next gathering of electrical men will 
be at Pittsburgh, on the occasion of the con- 
vention of the’ American Street Railway 
Association, which begins October 21. The 
wonderful strides electric power has made 
in this direction will undoubtedly result in 
a very large attendance of the representa- 
tives of electrical manufacturers, as well as 
the leading street railway men of the coun- 
try. Col. Henry M. Watson; of Buffalo, 
is the president of the Association, and 
Mr, W. J. Richardson, of Brooklyn, is the 
secretary. 





New York is the filthiest city in America 
—probably of any on this globe. How 
long will her citizens permit her streets to 
remain in their present condition ? 





It is encouraging to note that progress is 
being made toward holding a World’s Fair 
Electrical Congress. These congresses in 
the past have been of inestimable value to 
electrical science, and the field will have 
developed to such an extent by the time the 
World’s Fair is held that another congress 
for the establishment of standards and other 
work will be almost a necessity. 








One of the effects of consolidating and 
transforming the St. Paul and Minneapolis 
street railway systems into one company, 
with electricity as the motive power, is 
seen in the discontinuance of trains between 
St. Paul and Minneapolis, by the Great 
Northern Railway Company. Formerly 
this company did the local passenger traffic 
between the twin cities, but the competition 
of the electric company has become so keen 
that it has taken off from 15 to 20 trains. 





What can be more encouraging or soul- 
satisfying to the manufacturer of street 
railway motors and appliances than the fol- 
lowing words, taken from the report of the 
Executive Committee of the New York 
State Street Railway Association ? 

‘This Association in its meeting this year, 
as in that of a year ago, has but one idea, 
however, and that is, electricity as a motive 
power.” 

If this Association is to have one grand 
central idea, no better selection could have 
been made. 





In a letter to the New York Tribune Mr. 
Lasell, of Athens, proposes a system of no- 
menclature for electrical execution as fol- 
lows: ‘‘ Electroplexy, the method; electro- 
plectron, the instrument; electroplex, the 
person suffering the penalty. To make this 
clear, the last part of the word comes from 
the verb ‘ pletto,’ to strike, and means also 
to suffer an evil.” Doubtless the subject 
would be equally ghastly under this as well 
as another name. Holocaust, holocausty, 
holocausted, would be just as euphonious, 
and truer to life in point of realistic defini- 
tion. Instead of wasting energy in coining 
names, however, time wou!d be better spent 
in an effort to coin a statute repealing the 
law. 








In a recent editorial discussing the appear- 
ance of the sodium line in the spectra of 
lightning and other electric discharges, we 
suggested that the presence of ozone might 
have an important bearing on the phenom- 
enon, although admitting that the sodium 
line of the Bunsen burner rather tended to 
prove the existence of sodium in the atmos- 
phere. We have received a note from Mr. 
Dittrich, chemist cf the Ozone Manufact- 
uring Company, enclosing some data going 
to show the presence of ozone even in the 
flame of a Bunsen burner. This would seem 
to give additional weight to our original 
suggestion that ozone might in some way 
be concerned in the results obtained by Mr. 
Wood. 





CONSISTENCY APPLIED TO 
ELECTRIC ROADS. 


Foreigners visiting the United States and 
Americans who have returned home from 
abroad frequently remark upon the universal 
plastering of advertising signs upon every 
conspicuous object within the range of vis- 
ion. 

The New York elevated railroads and 
most of the large railroads have their stations, 
waiting rooms and road-beds lined with 
glaring signs which obtrude themselves im- 
pudently upon the view, to the almost utter 
exclusion of any landscape which may exist. 

Americans, and especially New Yorkers, 
are said to be the most easily imposed upon 
and tolerant people in the world in matters 
pertaining to personal comfort. 

If all these atrocious advertising signs are 
tolerated why should such a howl go up 
about ‘‘ disfiguring the streets” when over- 
head trolley wires are mentioned? 
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THE TELEPHONE ABROAD. 


In the issue of the Review for March 98 
last we published a special article from the 
pen of Mr. Herbert Laws Webb, on the 
Loadon-Paris telephone line, in which the 
actual construction and electrical conditions 
of the line were described for the first time 
on this side of the water. At the recent 
meeting of the British Association, at Cardiff, 
Mr. W. H. Preece, the chief electrician of 
the British Postal Telegraphs, read an in 
teresting paper on the working of this line, 
which is certainly one of the most note. 
worthy of recent developments of long dis. 
tance telephony. 

The electrical conditions of the linc are 
practically those stated iu the Review ar. 
ticle referred to, as by actual measuren:ents 
of the resistance and capacity the Kit is 
found to be 7,359, whereas Mr. Webb 
placed it by calculation at 7,167. Several 
trials were made of extending the line to 
different points in Paris and London, ! hese 
connections being made through ordinary 
gutta-percha covered underground \ ires 
having high resistance and capacity, and 
although sometimes as much as four or five 
miles of such wire was added to the ine, 
speaking was always possible. These ex- 
periments clearly show that there is a »ood 
margin for extension from the terminals of 
the line by employing properly constructed 
oyerhead circuits. As a further proof of 
this, speech was carried on between Loudon 
and Brussels, a distance of about 500 miles, 
and, with some difficulty, between London 
and Marseilles, a distance of over 900 miles, 

An extensive trial was made of trans- 
mitters of different types, eleven trans- 
mitters having been experimented with. 
Those which emerged triumphantly from 
these trials were the Ader, D’Arsonval, 
Gower-Bell, Roule and Western Electric 
long distance instrument (of the type used 
for long distance work in this country.) 
These five transmitters were adjudged 
to be approximately of equally ood 
quality. 

As regards the business done over the 
line, we are pleased to see that Mr. Preece 
has a very satisfactory report to make. We 
confidently predicted the commercial suc- 
cess of the line at the time of announcing 
its completion, and we are glad to learn 
that there is a very considerable demand for 
the service, at the tariff of two dollars for three 
minutes’ conversation. The average number 
of talks per day, exclusive of Sunday, is 86. 
The maximum has been 108. There have 
been as many as 19 conversations in one 
hour, the average being 15 during the busy 
hours of the day. As an instance of what 
can be done with a long distance telep!:one 
circuit, Mr. Preece states that 150 words 
per minute have been dictated in Paris and 
taken down in London by a stenogray her. 
This is at the rate of five words for ‘wo 
cents, or one-tenth of the cost of a teleg:am 
between the same two points, thus affor:‘ing 
a striking illustration of the remark we 
made in a previous writing as to the ad- 
vantages which long distance teleplione 
service frequently possesses over the icle 
graph. 

Mr. Preece, in describing the effect of the 
static charge and sudden discharge caused 
in a metallic circuit by thunder clouds, 
gives us the explanation of the stories wich 
have from time to time reached us through 
the newspapers about people having been 
knocked from their seat at the telephone 
by lightning discharges. With a copper 
circuit, as there is no electro-magnetic incr 
tia present, the charge induced in the cir- 
cuit, owing to the electric field set up by the 
thunder cfoud, will cease suddenly wheu the 
cloud discharges. This sudden release of 
the charge produces a short, sharp crack in 
the receivers like a pistol report at one’s 
very ear. The start at hearing such 4 
report has more than once thrown the lis- 
tener off his stool, aud has led to the belief 
that he was knocked down by lightning. 
As a matter of fact, there is no danger and 
no possibility whatever of receiving ® 
shock. 

Mr. Preece’s article, referred to above, 
appears in full in this issue. 
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CORRESPONDENCE. 





OUR LONDON LETTER. 


Russian Exhibition—Under the auspices 
of the Russian government there is to be an 
international exhibition at Odessa in 1894. 
The British Asseciation.—The new presi- 
deut-elect of the British Association is to be 
sir Archibald Seikie. Next year’s meeting 
will be held in Edinburgh, commencing 
August 8. 
rhe Brush Electrical Engineering Corporo- 
ion, Limited.—The central offices of this 
mpany have now been removed from 
ividere Road to their premises in Queen 
ictoria street, city, facing the Mansion 
fouse station, 

2ome.—At the end of the present year 
the streets of Rome will be lighted by elec- 
tricity. The current is to be transmitted by 

electric wire from Tivoli, distant about 80 

»metres from Rome. The first street to 
ighted will be the Via Nazionale. 

yons.—The Lyons Tramway Company, 

r a trial of nearly all locomotive systems, 
now centered upon a series of trials with 
iccumulator car. It carries 112 cells, 

weighing two and one-half tons, and the 

i] weight when loaded is 11 tons. The 

result has been very satisfactory and the di- 

rectors appear inclined to introduce other 

el: tric tram cars. 
e 1893 Crystal Palace Electrical Ex- 
hiiiton.—At this International Exhibition, 

He> Majesty’s government will exhibit 

hi.orical telegraphic and _ electrical ap- 

psvatus, instruments and appliances, as well 
he modern apparatus and instruments 
now in use in the Postal Telegraph Depart- 
meut. It will be under the superintendence 

i direction of Mr. W. H. Preece, F. R. 8. 
he Liverpool Overhead Electric Railway. 
he power on the Liverpool Electric Rail- 

is to be obtained from motors on each 

-and not from an electric locomotive. By 
s means there will be greater economy of 
tion, as there is plenty of room for the 
ing of motors under the carriages, an ar- 
igement, however, which was impossible 
the restricted space in the tunnel of the 
uth London line. 

Brighton.—Mr. Shoolbred has informed 
lighting committee of the Brighton town 
incil that the works at the generating sta- 

yn» Were bow 80 far advanced the corpo- 

tion would be in a position to supply elec- 
city to the public not later than September 
>. It was also recommended that Messrs. 

irp and Kent’s offer to wire and fit up 
imps at the station for £205 should be ac- 
pted, and the committee’s recommenda- 
yn was finally adopted. 

The London Electric Company and Mr. 
erranti.—There is at last an authoritative 
itement in regard to Mr. Ferranti’s sever- 

‘e with the London Electric’ Company. 

Ferranti’s engagement as chief engineer 

the corporation was coincident with his 

st of contractor, and the Deptford station 
s now been completed for 100,000 
nps, of which, however, only 30,000 are at 

‘sent taken up. Had not the need for 

nomy necessitated there is no doubt the 

erests of the company would have been 
ved by a renewal of his engagement. 

Mir. Ferranti is now devoting his whole time 
| energy to the development of his 
irterbouse Square business. 

The Frankfort Exhibition—About 20 
mbers of the electrical trades section of 
London Chamber of Commerce left for 
inkfort on Monday last. The Electro- 
bnical Congress has written assuring 
m of every welcome. With regard to 
transmission of power, Professor Ayr- 
| writes from the Electrical Exhibiton, 
inkfort-on-the-Main, on August 28: “As 

ere has been rumors that the transmission 
power from Lauffen to Frankfort was 

\ going to succeed, you may be interested 
hear that I saw to-day some 900 sixteen 
idle glow lamps in the exhibition at 
inkfort supplied with current produced 
water power at Lauffen, 175 milometres 
iy, some 12,000 volts being used in the 
usmission. So some 50 or 60 horse-power 
s been transmitted.” 

“ir. L. J. Crossiey.—It is with the greatest 
cret I have to record the death last week 
Mr. Louis J. Crossley, J. P., at his resi- 

dence, Moorside, Halifax. In telephone 

sircles, as the designer of the very successful 

osmitter known as the Crossley Trans- 
mitter, his name isahousehold wot Born 
in 1842, he began before he was 20 years of 
age to take a keen interest in electricity. In 

‘sociation with Mr. Brequet, a leading 
French electrician, he took out as one of his 

earlier inventions a patent known as the 

aiphebetical instrument, of which many 
thousands were sold. He was one of the 

‘rst members of the Society of Telegraph 
Engineers and remained a member up to his 
death. When Professor Graham Bell’s in- 
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vention of the telephone was announced 
Mr. Crossley secured the first brought into 
this country and had it fixed to the wires at 
Dean Clough, in the place of the Crossley- 
Discover- 


Brequet instruments then in use. 





ing there was a lack of efficiency for com- 
mercial purposes he set himself to improve, 
and finally took out a patent for the Crossley 
transmitter, by means. of which a message 
was rendered more audible. For this patent 
he ultimately received £20,000 from the 
United Telephone Company. He was well- 
known and thoroughtly appreciated in the 
town of Halifax and through Yorkshire 
generally. CHARLES F FRENCH. 

London, April 12, 1891. 





OUR CHICAGO LETTER. 


Mr. C. A. Benton, manager of the street 
railway department of the Detroit Electrical 
Works, was a recent visitor in Chicago. 

The Electric Merchandise Com ny, 
through their general ‘salesman, Mr. D. B. 
Dean, have just secured the entire order of 
line material for six milesof electric railway, 
to be built by the Lockport Electric Railway 
a 4 and Power Company, of Lockport, 


Mr. Wm. Hood has been out of the city 
for a fortnight. He has been in St. Paul 
arranging for the installing of the big 600 
cell accumulator plant at the residence of 
Mr. Jas. J. Hill, President of the Great 
Northero Railroad. Indications are that 
he will also bring back some nice orders for 
*« Jewel ” lamps. 

Col. L. W. Burnham, of 
the Electric Gas Ligbting 
Company, of Boston, has 
been spending a few days 
in Chicago overseeing the 
opening of their branch 
store, the company having 
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sociation in Montreal, arrangements were 
entered into with the Windsor Hotel to se- 
cure accommodations for the editors who 
were assigned to this convention and a par- 
lor for receiving the friends of the Revirw. 
When the exhibition was well started ar- 
rangements were made for space in the 
skating rink from which to distribute copies 
of the Review and such information as was 
desired. Then came the more direct prepa- 
ration of shipping bundles of Reviews to 
Montreal and arranging for transportation 
facilities for the members of the staff who 
were to attend. 

Arriving at Montreal on the special train 
Sunday night, it took the greater part of 
Monday to get the papers and other matter 
through the custom house. Then these had 
to be arranged for distribution. In the 
meantime the proceedings of the convention 
and the opening of the exhibit were going 
merrily on. One member of the staff kept 
his eye close upon Mr. Ryan, the official 
stenographer, and as fast as he and bis as- 


sistants turned out their report the editor 
digested it in his capacious maw and for. 





























decided to open a branch 
aud carry a small stock at 
least. Mr. C. E. Lee, who 
has had a large electrical 
experience, is in charge. 
Mr. Lee has been for some 
time connected with a 
large supply house, and 
should do a desirable busi- 
ness from the start. 


Chicago, September 19. 


OUR BOSTON LETTER. 


A party of leading busi- 
ness men of Georgia, 
mostly from Augusta, vis- 
ited Boston on Friday. 

Messrs. Perry & Dem- 
eritt, of Montpelier, Ver- 
mont, are manufacturing 
a new system of driving 
dynamos. 

H. E. W. Palmer, South- 
ern agent of the Thomson- 
Houston Company at At- 
lanta, is in Boston on 
business. 

Manager Howard, of the 
Tropical American Tele- 
phone, has returned to his 
office in this city, after 
enjoying a month’s vaca- 


tion. 

The Electrical Trade of 
the ‘‘ Hub” willbe largely M 
represented at the Montreal 
Convention of the National 
Electric Light Association. 

The Attleboro Electric 
Bell Company has recently 
been established in Attle- 
boro, Mass., for the manu- 
facture of electric house furnishings. Mr. 
A. R. Macomber is the manager. 

Another Electric Railway.—It is authenti- 
cally reported that an electric road will soon 
be built between Conway, N. H., and the 
station of the Boston and Maine Railroad, 
four miles distant. 

Bell & Blake Patents, having lapsed in 
Great Britain and Canada, opens up the 
telephone field in those countries to active 
competition. The Tropical American Tele- 
phone Company is apparently the first of 
the opposition telephone companies to ap- 
preciate the opportunities and grasp the 
situation. 

The Annual Meeting of the Eastern Electric 
Supply Company was held at 65 Oliver 
street, Friday, September11. These officers 
were elected: President and manager, May- 
bin W. Brown; vice-president, W. B. Fer- 
guson; secretary and treasurer, Albert Otis 
Smith. These, with L. A. Dean and D. J. 
Hern, constitute the board of directors. 

Boston, Sept. 19, 1891. we 





Od 
Our Convention Issue. 

We have received so many good words of 
praise from all parts of the country regard- 
ing the superiority of the last issue of the 
EvectricaL Review, which covered the 
Montreal Electric Light Convention, that we 
think it may be of some interest to our 
readers to know a little of the labor involved 
in the production of such an issue. 

To begin at the beginning, way back last 
Spring, when it was decided to hold the next 
meeting of the Nationa) Electric Light As- 
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warded it by special delivery to members of 
the staff at the home office in New York. 
From the length of the proceedings it can 
readily be understood what a herculean task 
it was to follow up and get the report in 
shape to be easily read by subscribers to the 
REVIEW. 

Besides the report, the various social func- 
tions, excurs:ons and the exhibits had to be 
covered in full. Notes of these happenings 
were made during the day, to be written 
out in full at night, and forwarded as quickly 
as possible to the editorial rooms at New 
York, and from there sent to the printer’s 
hands. 

It took some time, of course, to get the 
handsome illustrations, which we printed 
last week—and these were deemed of suffi- 
cient importance to send a member of the 
editorial staff from Montreal to New York 
with them. They were rushed into the 
hands of the engravers, with explicit instruc- 
tions to make them in no time at all. 

Returning from Montreal, the usual rou- 
tine of making up a large journal was 
pursued. The ‘‘dummies” were made up 
from “‘ galley” proofs, sent to the printers, 
pages were made up, proof returned for 
correction—all of. which were read several 
times and revised as often—and the page 
proof returned to the printers. Then the 
pages were arranged in forms, the forms 
were put on the press, other proofs were 
taken and submitted for approval, and, 
finally, the presses were set humming to 
strike off the thousands of copies required 
for our readers. 

It required the undivided efforts of our 
staff, working day and night, to accomplish 
the results shown in our last issue. 
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Charging Accumulators in Private 
Installations for Electric Lighting. 


Private installations generally involve the 
use of accumulators, and to charge these the 
dynamo voltage must, of course, be raised 
some 25 per cent. above the lamp voltage. 
In many cases this is inconvenient and 
wasteful, as the dynamo must be ‘‘run up” 
to this increased vultage, although only a 
portion of the current generated may be 
used for charging, the remainder being re- 
quired for the lamps at the normal voltage. 

We illustrate a neat arrangement devised 
by Messrs. W. B. Sisling and W. H. Scott, 
of Norwich, England, which seems to over- 
come this difficulty, and has several features 
which ought to prove advantageous in a 
private installation. The arrangement may be 
described as a compound dynamo with a 
small supplementary winding on its arma- 
ture connected to an extra accumulator, 
which gives a voltage usually about one- 
quarter of that given by the main commu- 
tator. A branch is taken from the main 
circuit and connected so that the extra com- 
mutator raises its voltage by about 25 per 
cent. This forms the charging circuit. 
The dynamo can thus be driven at constant 
speed, and will supply constant voltage to 
the lamps from its main circuit undisturbed 
by the increasing voltage from the cells 
during charging. The whole of the cells 
can be charged and a large current supplied 
to the lamps at the same time, as this does 
not pass through the regulating cells. The 
charging can, therefore, be accomplished 
during the hours of lighting instead of the 
dynamo having to be run specially during 
the day. 

The diagram shows the general arrange- 
ment. The dynamo armature has a main 
commutator M, and an extra commutator 
N. These two commutators are connected 
in series, either directly or through the dy- 
namo series winding W. The switchboard 
contains two switches, viz., the dynamo 
switch D, which connects the dynamo to the 
lamps, and the accumulator switch E, which 
connects the accumulators in either of three 
different ways, viz: 

A to the lamps alone, or 
B to the lamps and dynamo, or 
C to the charging circuit. 

These two switches are of the lever pat- 
tern, and are interlocked by the thrust rod 
F. The handle H acts on the thrust rod so 
that it can only put the dynamo switch 
‘‘on.” To take it ‘‘off” the accumulator 
switch must be moved so that the accumu- 
lators are connected to the lamps alone. 
When the dynamo switch is put *‘ on” the 
thrust rod moves the accumulator switch 
from A to B, thus connecting the accumu- 
lators to the dynamo in such a way that they 
are in readiness to assist the dynamo in sup- 
plying current to the lamps without risk of 
weakening or reversing its magnetism. If 
the dynamo does not need assistance, and 
spare power is available, the accumulator 
switch may be moved further from B to C, 
when the dynamo will begin to charge the 
cells by means of its extra commutator N, 
without interfering with the constant volt- 
age which is supplied to the Jamps from its 
main commutator M. An index I shows 
whether the accumulators are being charged 
or discharged, whilst an ammeter K indi- 
cates the amount of the charging or dis- 
charging current. A second ammeter L 
shows the current taken by the lamps. A 
pilot lamp on the switchboard lights when 
the dynamo starts up. 

By means of this arrangement the manipu- 
lation is made simple and the charging cur- 
rent can be adjusted to form a complement- 
ary load, thus working the plant at its 
maximum efficiency and shortening the 
hours of running. 

The arrangement is in use in some private 
installatious, the latest being one erected for 
Baron V. de Barrets, of Bandon Park, Suf- 
folk, which isdriven by an oil engine giving 
11 B.H. P. The engine is started by the 
accumulators, and these also work the coil 
which ignites each charge in the engine 
cylinder. 

The whole arrangement seems to work 
satisfactorily and without specially skilled 
attention, which is an important matter for 
country houses. 


Removal of the James Kempster Print- 
ing Company. 


The well-known printing house of the 
James Kempster Printing Company, and 
one of the largest printing houses of the city, 
has been compelled to move, on account of 
growing business, from 56 Cedar street to 
larger and more convenient quarters at 117, 
119 and 121 Liberty street. The transfer of 
so large an office, without permitting it to 
interfere with the regular output of the 
company, was accomplished last week quite 
successfully, and the new office is now run- 
ning very smoothly. The printing establish- 
ment will occupy all of the building except 
the street floor, where the extensive New 
York offices of the Roebling’s Sons Com- 
pany, the owners of the building, are 
located. 




















y*, Representatives of Bell Telephone 
Company in Washington, D. C., say that 
the trunk line of 50 wires, now being con- 
structed between New York and Chicago, 
will be completed within four months. 


x*, The Cincinnati Telephone Exchange 
has issued a new directory for September, 
i891. The cover is handsomely printed in 
colors, and the directory is indexed. It is 
considerably larger than the last previous 
Issue. 


»"» The merchants and many of the resi- 
dents of Demerara, Barbadoes and Trinidad 
individually own their telephone instru- 
ments, and are stockholders in their re- 
spective telephone companies. Not only 
do they get good telephone service, but also 
derive a fair income from dividends. 


y*, The French military maneuvres in- 
clude the use of elaborate apparatus by the 
balloon, telegraphic, postal and telephone 
services, to which General Saussier has 
given great attention. If successful, every 
army corps will be provided with a com- 
plete outfit, including a portable steam en- 
gine to work dynamos. It has been ascer- 
tained that one hour will sutfice to inflate a 
balloon and provide it with a telephone. 


x", The Tropical American Telephone 
Company has recently furnished the Colonial 
Secretary at Grenada, West Indies, with a 
complete outfit for a central office telephone 
system similar to those in successful opera- 
tion at Barbadoes, Trinidad, St. Kitts, St. 
Lucia and Antiqua, West Indies. The tele- 
phone service established on the islands 
named, respectively, was promoted, and the 
equipment furnished, by the Tropical Amer- 
ican ‘Telephone Company. 

——- ome — 


New Work of the New England Tele- 
phone and Telegraph Company. 


This progressive company has just in- 
stalled a new multiple switchboard in their 
exchange at Salem, Mass., which will ac- 
commodate 600 subscribers at present, with 
an ultimate capacity of 1,000 subscribers. 
The office is handsomely fitted up and is 
ove of the finest in New England. 

They are now installing a new multiple 
switchboard at Portland, Me., in a new 
building purchased a short time ago. The 
present capacity of the board is 1,000 sub- 
scribers, with an ultimate capacity of about 
2,009. The third floor of the building is oc- 
cupied as an operating room, distributing 
room, girl’s retiring room, bath rooms, ete. 
One-half of the second floor is occupied by 
the Superintendent’s office of the Eastern 
Division. 

A contract has been closed for the erection 
of a handsome building on Albion street, 
in Boston, which will be occupied exclus- 
ively by one of the central offices of the 
Boston exchange. The building is 45x50, 
two stories and basement. A new multiple 
switchboard has been ordered for this office 
with an ultimate capacity of 2,400 subscrib- 
ers’ lines, 600 ex-territorial and trunk lines. 

A new multiple switchboard is now being 
installed in Holyoke, Mass., with a present 
capacity of about 400 subscribers’ lines and 
an ultimate capacity of about 800. 

The Portland-Boston line is being rebuilt, 
larger and heavier poles being used, and, as 
soon‘as completed, another metallic circuit 
will be placed upon these poles, making 
three metallic circuits between the above 
points. They have about completed the re- 
building of their line between Northampton, 
Mass., and Bellows Falls, Vt., through 
Greenfield and Brattleboro. When this line 
is completed another copper metallic circuit 
will be placed upon these poles between the 
points named, 
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The London-Paris Telephone. 
A PAPER READ BEFORE THE BRITISH A8s0- 
CIATION BY W. H. PREECE, F.R. 8. 

1. I have already on two occasions, at 
Newcastle and at Leeds, brought this sub- 
ject before Section G, and have given the de- 
tails of the length and construction of the 
proposed circuit. I have now to report not 
only that the line has been constructed and 
opened to the public, but that its success, 
telephonic and commercial, has exceeded 
the most sanguine anticipations. Speech 
has been maintained with perfect clearness 
and accuracy. The line has proved to be 





much better than it ought to have been, and 
the purpose of this paper is to show the rea- 
son why. 

The lengths of the different sections vf 
the circuit are as follows : 
London to St. Margaret’s Bay.. . 
St. Margaret’s Bay to Sangatte, 

RS eer ee . 28. 
Sangatte to Paris.......... ... 190. “ 
Paris underground............ 4.8 


se 


84.5 miles. 


UNE Sacudesddeseuiduicers 811.3 ‘ 
The resistances are as follows: 


Paris underground............. 70ohms 
WOMANS oki cece wanesvens 2094 * 
i ee ne 143 
PE ND 50 serecrncsdonines 183‘ 
PE hit dienes caanawe 693 ‘‘ 


The capacities are as follows: 
Paris underground..... 0.43 microfarads. 
oe See 3.33 





SN ee eae 5.52 _ 
pr eee eee 1,32 ia 
: 4 10.62 


693 x 10.62 —7,359 — K R, 
a product which indicates that speech should 
be very good. 

2. Trials of Apparatus.—The preliminary 
trials were made during the month of March 
between the chief telegraph offices of the 
two capitals, and the following microphone 
transmitters were compared : é 


ne ae haart en rae Pencil form. 
ee ee ee Granular *‘ 
ig! ee Pencil 
OS EE rT ree re “ 
ee ae we 


Post Office switch instrument 

Granules and lamp filaments. 
Lo, ee eee Lamp filaments. 
eee reer Pencil form. 
Western Electric Granular. 


The receivers consisted of the latest form 
of double-pole Bell telephones with some 
Ader and D’Arscnval receivers for compari- 
son. After repeated trials it was finally de- 
cided that the Ader, D’Arsonval, Gower- 
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Bell (with double pole receivers instead of 
tubes), Roulez and Western Electric were 
the best, and were approximately equal. 
These instruments were, therefore, se- 
lected for the further experiments, which 
consisted of using local extensions in Paris 
and London. The wires were in the first 
instance extended at the Paris end to the 
observatory through an exchange at the 
Avenue des Gobelines. The length of this 
local line is seven kilometres. The wires are 
gutta-percha covered, placed underground, 
and not suitable for giving the best results, 
The results were, however, fairly satisfac- 
tory. The wires were extended to the treas- 
ury in London by means of the ordinary un- 
derground system. The distance is about 
two miles, and although the volume of 
sound and clearness of articulation were 
perceptibly reduced by these additions to the 
circuit, conversation wus quite practicable. 


Further trials were also made from the 
Avenue des Gobelines on underground wires 
of five kilometres long, and also With some 
renters in Paris with fairly satisfactory re- 











sults. The selected telephones were equally 
——___ >> 
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efficient in all cases, which proves that to 
maintain easy conversation when the trunk 
wires are extended to Joval points it is only 
necessary that the local lines shall be of a 
standard not lower than that of the trunk 
line. The experiments also confirm the con. 
clusion that long-distance speaking is solely 
a question of the circuit and its environ- 
ments, and not one of apparatus. The in- 
struments finally selected for actual work 
were Gower-Bell for London and Roulez for 
Paris. 

3. The results are certainly most satisfac- 
tory. There is no circuit in or out of Lon- 
don on which speech is more perfect than it 
is between London and Paris. In fact, it is 
better than I anticipated, and better than 
calculation led me to expect. Speech has 
been possible not only to Paris but through 
Paris to Bruxelles, and even, with difficulty, 
through Paris to Marseilles,a distance of over 
900 miles. The wires between Paris and 
Marseilles are massive copper wires specially 
erected for telephone business between those 
important places. 

4. Business Done.—The charge for a con- 
versation between London and Paris is eight 
shillings for three minutes’ complete use of 
the wire. The demand for the wire is very 
considerable. The average number of talks 
per day, exclusive of Sunday, is 86. The 
maximum has been 108. We have had as 
many calls as 19 per hour—the average is 15 
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during the busy hours of the day. As an 
instance of what can be done, 150 words per 
minute have been dictated in Paris and tran- 
scribed in London by shorthand writing. 
Thus, in three minutes, 450 words were re- 
corded, which, at eight shillings, cost five 
words for a penny. 

5. Difficulties.—The difficulties met with 
in long-distance speaking are several, and 
they may be divided into (a) those due to 
external disturbances, and (0) those due to 
internal opposition. 

(a.) Every current rising and falling in the 
neighborhood of a telephone line within a 
region, say, of 100 yards, whether the wire 
conveying it be underground or overground, 
duces in the telephone circuit another cur- 
rent, producing in the telephone a sound 
which disturbs speech, and if the neighboring 
wires are numerous and busy, as they are on 
our roads and railways, these sounds become 
confusing, noisy and ultimately entirely 
preventative of speech. This disturbance is, 
however, completely removed by forming 
the telephone circuit of two wires, placed as 
near each other as possible, and twisted 
around each other without touching, so as 
to maintain the mean average distance of 
each wire from surrounding conductors the 
same everywhere. Thus similar currents 
are induced in each of thetwo wires, but 
being opposite in direction, as far as the cir- 
cuit is concerned, they neutralize each other, 
and the circuit, therefore, becomes quite 
silent. 

In England we make the two wires revolve 
completely round each other in every four 
poles, but in France it is done in every six 
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poles. The reason for the change is the fact 
that in the English plan the actual crossing 
of the wires takes place in the span between 
the poles, while in the French plan it takes 
place at the poles. This is supposed to re- 
duce the liability of the wires to be thrown 
into contact with each other by the wind, 
but, on the other hand, it diminishes the geo- 
metrical symmetry of the wires—so very es- 
sential to ensure silence. As a matter of 
fact, contacts do not occur on well-con- 
structed lines, and I think our English wires, 
being more symmetrical, are freer from ex- 
ternal disturbance than those in France, 
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(o.) The internal opposition arises from 
the resistance, R, the capacity, K, and the 
electro-magnetic inertia, . of -the circuit. 
A current of electricity takes time to rise to 
its maximum strength and time to fall back 
again to zero. Every circuit bas what is 
called its time constant, ¢, Fig. 1, which 
regulates the number of current waves 
which can be transmitted through it per 
second. This is the time the current takes 
to rise from zero to its working maximum 
and the time it takes to fall from this maxi- 
mum to Zero again, shown by the shaded 
portions of the figure; the duration of the 
working current being immaterial and 
shown by the unshaded portion. The 
most rapid form of quick telegraphy re. 
quires about 150 currents per second, cur- 
rents each of which must rise and fall in 
zioth of a second, but fer ordinary tele- 
phone speaking we must have about 1,500 
currents per second, or the time which each 
current rises from zero to its maximum in- 
tensity must not exceed jy 9th part of a 
second. The time constant of a telephone 
circuit should therefore not be less than 
.0003 second. 

Resistance alone does vot affect the time 
constant. It diminishes the intensity or 
strength of the currents only; but resistance, 
combined with electro-magnetic inertia and 
with capacity, bas a serious retarding effect 
on the rate of rise and fall of the currents. 
They increase the time constant and intro. 
duce a slowness which may be called r 
tardance, for they diminish therateat which 
currents can be transmitted. Now, the r 
tardance due to electro-magnetic inertia 
increases directly with the amount of electr: 
magnetic inertia present, but it diminishes 
with the amount of resistance of the con 


ductor. It is expressed by the ratio 


while that due to capacity increases directly 
both with the capacity and with the resis: 
ance, and it is expressed by the product 
K R. The whole retardance, and, therefore. 
the speed of working the circuit or the clea) 
ness of speech, is given by the equation 
x +K R=t 

or L+K R*=Rt. 

Now, in telegraphy, we are not able alte 
gether to eliminate L, but we can counteract 
it, andif we can make he then 

—- c 3. 
which is the principle of the shunted con 
denser that has been introduced with such 
signal success in our post office service, and 
bas virtually doubled the carrying capacity 
of our wires. 

If, in the shone een. we make L = () 

=t. 


This is done in telephony, and hence we ob 
tain the law of retardance, or the law by 
which we can calculate the distance to which 
speech is possible. All my calculstions for 
the London and Paris line were based on 
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this law, which experience has shown to 
be true. 

How is electro-magnetic inertia practically 
eliminated? First, by the use of two mas 
sive copper wires, and secondly, by symmet 
rically revolving them around each other. 
Now, L depends on the geometry of the cir 
cuit: that is, on the relative form and posi 
tion of the different parts of the circuit, 
which is invariable for the same circuit, and 
is represented by a coefficient, A. It depends 
also on the magnetic qualities of the con- 
ductors employed and of the space embraced 
by the circuit. This specific magnetic ca 
pacity is a variable quantity, and is indicated 
by # for the conductor and by /, for air. It 
depends also on the rate at which currents 
rise and fall, and this is indicated by the dif- 
ferential coefficient —-. It depends finally 

dt 
on the number of lines of force due to its 
own current which cut the conductor in the 
proper direction; this is indicated by /. 
Combining these together we can represent 
the electro-magnetic inertia of a metallic tel- 
ephone circuit as 


dC 
L—=A(u + Ho) — X B. 
dt 
a? 
Now, A= 2log—. Hence the smaller 
a* 


we make the distance, d, between the wires, 
and the greater we make their diameter, @, 
the smaller becomes 4. It is customary to 
call the value of « for air, and copper, 1, but 
this is purely artificial; and certainly not true. - 
It must be very much less than one in every 
medium, excepting the magnetic metals, so 
much so that in copper it may be neglected 
altogether, while in the air it does not 
matter what it is, for by the method of 
twisting one conductor round the other, the 
magnetism of the air space by the one cur- 
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rent of the circuit rotating in one direction 
is exactly neutralized by that of the other 
element of the circuit rotating in the oppus- 
ite direction. Now, §, in two parallet con- 
juctors conveying currents of the same 
sense, that is flowing in the same direction, 
is retarding, Fig. 2, aud is theretore a posi- 
uve quantity, but when the currents flow 
in Opposite directions, us in a metallic loop, 
Fig. 3, they tend to assist each other and are 
of a negative Character. Hence, in a metal- 
lic telephone circuit, we may neglect L in 
foto as 1 have done. 

{ have never yet succeeded in tracing any 
evidence of electro-magneuc inertia 1p long 
single copper wires, While in iron wires the 
value of L may certainly be taken at .0U5 
henry per mile. 

In snort metallic circuits, say of lengths 

ip to 100 miles, this negative quantity does 
not appear, but in the Paris-London circuit 
this helpful mutual action of opposite cur- 
rents comes on 10 a peculiar way. ‘The 
presence of the cable introduces a large Ca- 
pacity practically in the centreof the circuit. 
(be result is that we have in each branch of 
he circuit between the transmitter, say, 
it London and the cable at Dover, extra 
currents at the commencement of the opera- 
tion, which, flowing in opposite directions, 
mutually react on each other, and practi- 
ally prepare the way tor the working cur- 
ents. The presence of these currents. is 
proved by the fact that when the cable is 
li-connected at Calais, as shown in Fig. 5, 
ind telephones are inserted in series, as 
shown at D and D,, speech is as perfect be- 
ween London and St. Margaret’s Bay as if 
he wires were connected across, or as if the 
ircuit were through to Paris. Their effect 
s precisely the same as though the capacity 
t the aerial section were reduced by a quan- 
tity, M, which is of the same dimension of 
haracter as K. Hence, our retardance 
quation becomes 


R (K—M)=+. 


Thus it happens that the London-Paris tele- 
phone works better than was expected. 
the nature of M is probably equivalent to 
ibout .0U75 ¢ per mile, and tnerefore K 
should be also about .V075 ¢ instead of .0156 
per mile. This helpful action of mutual in- 
iuction is presen: in all long circuits, and it 
is the reason why we are able to speak to 
Brussells and even to Marseilles. It also 
appears in every metallic loop, and vitiates 
the measurement of electro-magnetic inertia 
ind of capacity of loops. ‘T'nus, if we 
ineasure the capacity of a loop as compared 
with a single wire, the amount per mile may 
he 50 per cent. greater than it ought to be; 
while if we measure the capacity of one 
branch of a circuit under the conditions of 
the London-Paris telephone line, it may be 
30 per cent, less than it ought to be. This 
effect of M is shown by the dotted line in 
Fig. 1. 

‘lelephonic currents—that is, currents in- 
duced in the secondary wire of an induction 
coil due to the variation of microphonic cur- 
rents in the primary wire—are not alternat- 
ing currents. They do not follow the con- 
stant periodical law, and they are not true 
harmonic sine functions of the time. The 
microphonic currents are intermittent or 
pulsatory, and always flow in the same direc- 
tion. The secondary currents are also al- 
ways of the same sign, as are the currents in 
a Ruhmkorff coil and as are the currents in 
high vacua, with which Crookes has made 
us so familiar. Moreover, the frequency of 
these currents is a variable quautity, not 
uly due to the various tones of voices but 
to the various styles of articulation. Hence, 
the laws of periodic alternate currents fol- 
lowing the sine function of the time fail 
when we come to consider microphones and 
telephones, It is important to bear this in 
mind, for nearly everything that has hitherto 
been written on the subject assumes that 
telegraphic currents follow this periodic sine 
aw. ‘lhecurrents derived from Bell’s orig- 
inal magneto-transmitters are alternate, and 
comply more nearly with the law. The dif- 
ference between them and microphones is at 
nce perceptible. Muffling and disturbance, 
lue tothe presence of electro-magnetic inertia 
come evident, which are absent with mi- 
‘tophones. I tested this between London 
ind St. Margaret’s and found the effect most 
marked. 

7. Lightning.—A metalic telephone cir- 
uit may have w static charge induced upon 
it by a thunder cloud, as shown in Fig. 6. 
Such a charge is an electric strain which is 
released when the charged cloud flashes into 
he earth orinto a neighboring cloud. If 
there be electro-magnetic inertia present the 
charge will surge backward and forward 
through the circuit until it dies out, If there 
e no electromotive-force presentit will cease 
suddenly and neutrality will be attained at 
once. Telephone circuits indicate this 
operation by peculiar and _ characteris- 
tic sounds. An _ iron wire © circuit 
produces along swish or loud sigh, but a 
copper wire circuit like the Paris-London 
telephone emits a short, sharp report, like 
the crack of a pistol, which is sometimes 
startling, and has created fear, but there is 
no danger or liability to shock. Indeed, the 
start has more than once thrown the listener 
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off his stool, and has led to the belief that 
he was knocked down by lightning. 

8. The future of telephone working, 
especially in large cities, is one of under- 
ground wires, and the way to get over the 
difficulties of this kind of work is perfectly 
clear. We must have metallic circuits, 
twisted wires, Jow resistance and low ca- 
pacity. in Paris, a remarkable cable, made 
by Fortin-Herman, gives an exceedingly 
low capacity—viz., only .069 © per mile. 
In the United States they are using a wire 
insulated with paper which gives .08 9 per 
mile. We are using in London Fowler- 
Waring cable, givinga capacity of 1.8 9 per 
mile, the capacity of gutta-covered wire be- 
ing 3 ¢ per mile. 





2, 
Queen’s New Type of Siemens’ Electro- 
Dynamoweter. 

Siemens’ electro-dynamometer is an in- 
strument too well known to electricians to 
require any description. ‘lhe ease with 
which it may be standardized, even by those 
not familiar with instrumental work, its 
constancy and freedom from variable ele- 
ments, and its immediate applicability to 
the measurement of either direct or alterna- 
ting currents, has placed it in the bands of 
all those requiring to make accurate meas- 
urements of such currents. With a view to 
improving certain weak points in the type 
commonly made as well as to producing a 
more convenient and perfect instrument, 
Queen & Company, Philadelphia, have de- 
signed a form of electro-dynamometer, a cut 
of which is shown. 

The principal change made in this form 
from the usual form is the suspending of 
the movable coil by means of a polished 
agate center instead of by a coarse fibre. 
On account of the variable absorption of 
moisture by the fibre and the mechanical 
constitution of the fibre itself, a certain 
sluggishness and insensitiveness of action has 
always characterized the instrument. In 
Queen & Company’s type, the coil hangs by a 
small hardened steel center in a cup center 
of highly polished 2 The coil, hung 
in this way, is absolutely free from any 
perceptible friction, and the sensitiveness 
of the instrument is very greatly increased. 
To reduce the moment of inertia of the 
suspended coil, an index made of light alum- 
inum wire has been used instead of the 
usual heavy brass index. Just below the 
agate a small brass pin extends downward 
and fits into a cylindrical opening a trifle 
larger, in a rubber block clamped to the 
upper part of the movable coil ; hence, by 





from 1 to 60 amperes. Other sizes will be 
made for higher and lower ranges of current 
as soon as possible. Each instrument is 
furnished with two sets of windings-—tbus 
in the 20 ampere type one set allows meas- 
urements to be made varying from ,' to 
about 4 amperes, while with the other set. 
the range entends from about 1 to 20 
amperes. 

The whole ivstrument is finally finished 
in polished mahogany aud lacquered brass 
and copper. The dial is of opal glass and 
graduated in 400 equal divisions. These 
instruments are also being made inclosed in 
glass cylinders and with brass instead of 
wood support, a silvered instead of opal 
dial, and otherwise more handsomely 
finished. 





QuEEN & CoMPANY’s SIEMENS’ ELECTRO- 
DyYNAMOMETER. 


Cutter’s Conduit Connector. 

In all well conducted stations the connec- 
tion of the circuits is inspected daily and 
pains are taken to locate and remedy any 
fault. This holds for underground as well as 
for overhead lines, although it is often more 
difficult to find the leak when the wires are 
buried. Thus to find the fault in an under- 
ground arc circuit which winds through 
many streets is not the easiest: problem. If 
different sections of the circuit could be 
readily disconnected, the leak could be 
quickly traced to some particular locality 
and speedily remedied. A device for this 
purpose has now been put on the market by 






































CuTriR’s ConpuIt CONNECTORS. 


releasing the spring, shown on the base, the 
coil is lifted from its agate and held tightly, 
so that despite the roughest handling in 
transportation, the jewel cannot be broken, 
while the steel center will accurately reseat 
itself in the agate, owing to the guidance of 
the pin, when the spring is depressed by 
means of its screw. Instead of two uprights, 
as in the Siemens’ made type, Queen’s 
design employs but one, thus considerably 
lightening the instrument as well as making 
its working part more accessible. The 
binding posts are placed at the rear of the 
instrument instead of in front, thus getting 
the connecting wires out of the way. 

The instrument is thus far wound to but 
two ranges, viz: from ,% to 20 amperes, and 


George Cutter, of Chicago, in the shape of a 
conduit connector. This has two slotted 
sleeves which are soldered to the ends of the 
wire, the connection being made by a screw- 
plug. These metal parts are imbedded in 
hard rubber and a cap of the same material 
closes the whole tightly. On removing the 
screw-plug the line is opened at this point, 
and is accessible for testing. 

The other form shown in the cut is used 
with lead covered cables. It bas the rubber 
insulation fitted into a metal sbell which 
slips over the ends of the lead cable and is 
soldered to it. With either form it takes 
but a minute to disconnect a section or to 
make contact with it in order to test the in- 
sulation resistance of the cable. 














.. McGinnis, the telegraph operator 
accused of tapping telegraph wires engaged 
by the Turf Commission Company, was 
tried at Montreal last week and acquitted. 


.... An International Code Directory is 
now in course of preparation at the Berne In- 
ternational Telegraph Office. At the Inter- 
national Telegraph Conference, held last 
year at Paris, it was decided by the delegates 
that an international dictionary of code 
words, which would be accepted by all 
countries in international telegrams, should 
be prepared for the next conference. This 
is the work now in hand at Berne. 





~_>-—————— 
Timing a Cannon Ball by Electricity. 


Captain Heath has been burning a lot of 
powder this Summer in the big guns at the 
United States proving ground at Sandy 
Hook, and to people who don’t know a big 
gun from a mortar the most interesting part 
of these tests has been the method by which 
the initial velocity of the projectiles has 
been determined. At Sandy Hook a deli- 
cate electrical appliance called the Boulanger 
chronograph measures this velocity accur- 
ately and records its own measurements. 
This is the way it does it: 

In testing the large guns at these proving 
grounds two open frames are set up in front 
of the gun at a distance of 150 feet from 
each other. Wires are stretched back and 
forth across each of these frames, making a 
screen through which the projectile must 
pass. The wires in each of these screens 
form acomplete electric circuit which in- 
cludes also an electric battery and an electro- 
magnet. When the gun is fired the pro- 
jectile breaks the wire in the first screen, in- 
terrupts the circuit, and at the same time 
the armature of the magnet is released. In 
a very small fraction of a second the pro- 
jectile has covered the distance to the second 
screen and interrupted its circuit, releasing 
another armature. The interval of time be- 
tween the drop of these two armatures rep- 
resents the time taken by the projectile to 
travel 150 feet. 

This period is so short that it is hardly 
conceivable. The chronograph, however, 
registers it accurately. Wires run from 
each of these screens to the laboratory near 
them, where are placed the chronographs, 
batteries, switchboard and other apparatus. 
The two electro-magnets in circuit with the 
screens are embodied in the chronograph. 
The first magnet has as an armature an iron 
rod about three feet long, which is sus- 
pended in a vertical position from its core. 
When the wires of the first screen are broken 
this 1ron rod falls. When the shot ruptures 
the wire of the second screen the armature 
of the second electro-magnet, which is 
placed a short distance below the first, is 
also released. It operates as a knife, and 
striking the side of the falling rod makes a 
slight mark. The distance through which 
the rod drops while the shotis passing from 
one screen to the other is indicated by the 
distance of the cut from the end of the rod. 
From this the corresponding interval of 
time is easily computed, and this forms the 
unit for the calculation of the projectile’s 
velocity in feet persecond. When it is nec- 
essary to obtain very accurate records sev- 
eral chronographs may be used for testing 
the same shot. 

Of course, the rate of a projectile’s veloc- 
ity diminishes rapidly during its flight from 
the gun, and the calculations of the initial 
velocity must be confined to a short portion 
of its path immediately after it leaves the 
gun. Instantaneous photographs are ob- 
tained of the projectile as it strikes the tar- 
get. From these experiments in velocity 
the ordnance officer is able to determine the 
relative strength of different powders.— New 
York Sun. 

a 


Reception at the Young Men’s Institute. 

The Young Men’s Institute, a branch of 
the Y. M. C. A., at 222-224 Bowery, 
New York city, will give a special reception 
to steam engineers, machinists and metal 
workers on Wednesday evening, Septem- 
ber 23. 

The programme of courses of instruction 
at the institute for the coming year are of 
the usual practical and sensible character. 

















* * Galion and Bucyrus, Ohio, are rais- 
ing money to build an electric street rail- 
road between the towns. 

* * Work on the electric street railway 
connecting Lawrence, Mass., with Andover, 
North Andover and Methuen is almost com- 
pleted, and before many days the electric 
cars wil] be in operation. The superintend- 
ent and directors are confident that when 
completed it will be one of the best con- 
structed electric roads in the State. 


** The general term of the Supreme 
Court in Kings County has appointed John 
Winslow, J. J. Mareau and Marshal 8. 
Driggs as commissioners to examine and re- 
port on the application of the Coney Island 
and Brooklyn Railroad Company, known 
as the Jay and Smith Street Line, to change 
its motive power from horses to the trolley 
electric system, on the route from neur the 
city line on Fifteenth street to Ninth ave- 
nue and Ninth street. The commission 
have 60 days’ time to make their report. 

* * The Short Electric Railway Com- 
pany has closed a large number of contracts 
for ‘‘Gearless” motors for fall delivery. It 
will commence shipments from the first 
factory order, now nearly completed at its 
works, early in September, and the motors 
will shortly be running in St. Louis, Mo.; 
Albany, N. Y.; Louisville, Ky.; Indian- 
apolis, Ind.; Washington, D. C.; Lincoln, 
Neb. ; Rochester, N. Y.; Houston, Tex.; 
Harvey, Ill.; Cleveland, Ohio; Pittsburgh, 
Pa.; Wilkesbarre, Pa.; Brooklyn, N. Y.; 
Hot Springs, 8. Dak., etc. 

* * Tn view of the rapidly increasing de- 
mand for electricity as a motive power for 
street railways, it is well to glance over what 
has already been done in that direction. In 
1886 there were three electric railways in 
operation, running 13 cars; to-day there are 
in operation in this country, England, Ger- 
many, Italy, Austria and Japan, not less 
than 325 roads, running 4,000 cars and 7,000 
motors, with 2,000 miles of track, making a 
daily mileage of not less than 400,000 miles, 
and carrying 750,000,000 passengers. It is 
estimated also that one-fourth of the street 
railways in the United States are being op- 
erated wholly orin part by electricity. And 
all this has been accomplished in less than 
five years. 

* * The Cincinnati, O., Inclined Plane 
Railway Company have recently extended 
their electric lines so that they now run from 
the government buildings, in the heart of 
Cincinnati, out to Carthage, Ohio, 10 miles 
away, passing through Mt. Auburn, Corry- 
ville, St. Bernard, and other suburbs. This 
company operates two power stations, one 
at the head of the Inclined Plane and the 
other near St. Bernard. The former is 
equipped with four steel tubular Tudor 
boilers, one 16x16 Ball automatic cut-off 
engine, one 18x42 Greenwald automatic 
cut-off engine, two 80,000 and four 50,000 
watt Edison generators. The other station 
has three Tudor boilers, one 20x48 Green- 
wald engine and two 80,000 watt Edison 
generators, 

* * One of the largest of the recent elec- 
tric railway contracts has just been closed 
by the Short Electric Railway Company, 
covering the equipment of four of five street 
railways in and around Wilkesbarre, Pa. 
The Wilkesbarre and Wyoming Valley 
Traction Company, of which Mr. B. F. 
Meyers, of Harrisburg, is president, has been 
formed to consolidate the railways in Wilkes- 
barre, and the long, narrow valley contain- 
ing a number of prosperous townships. 
Senator Jno. J. Patterson is one of the inter- 
ested parties. The roads are to be equipped 
electrically at a cost of over $200,000, 
and the Short Company has secured the 
contract for dynamos, motors, ‘‘ Gearless ” 
type, and about 40 will be required for 
present necessities. It is intended to make 


this one of the most perfect] ui 
roads in the country, ra aan 
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STREET RAILWAY ASSOCIATION. 





THE NEW YORK STATE ASSOCIATION HOLDS 
ITS ANNUAL MEETING AND LISTENS TO 
AN EXCELLENT PAPER ON ELEC- 
TRIC POWER—SARATOGA THE 
NEXT MEETING PLACE. 





The nioth annual meeting of the Street 
Railway Association of the State of New 
York was held at the Hotel Metropole, New 
York city, on Tuesday, September 15, 1891. 
President Daniel F. Lewis called the meet- 
ing to order at 11 A. m. 

The following delegates were present: 

John N. Beckley, president Rochester 
Railway Co., Rochester; Edwin Beers, pres- 
ident Broadway Railroad Co., Brooklyn; 
John M. Calhoun, president Forty-second 
Street and Grand Street Ferry Railroad Co., 
New York city; Duncan B. Cannon, secre- 
tary Brooklyn City and Newtown Railroad 
Co., Brooklyn; Frank Curtiss, president 
Sixth Avenue Railroad Co., New York city; 
Wm. H. Delaney, superintendent North and 
East River Railroad Co., New York city; 
C. J. Field, engineer Buffalo Railway Co., 
Buffalo; John 8S. Foster, president Forty- 
second Street M. and St. N. Ave. Railway 
Co., New York city; Benjamin Graham, 
vice-president Rochester Railway Co., Roch- 
ester; Daniel B. Hasbrouck, secretary Hous- 
ton, West Street and Pavonia Ferry Railroad 
Co., New York city; John Kruesi, president 
Schenectady Railway Co., Schenectady; E. 
T. Landon, auditor Dry Dock, E. B. and B. 
Railroad Co., New York city; George Law, 
president Eighth Avenue Railroad Co., New 
York city; Daniel F. Lewis, president 
Brooklyn City Railroad Co., Brooklyn; 
George W. Linch, secretary Christopher and 
Tenth Street Railroad Co., New York city; 
H. H. Littell, president The Cross-town 
Railroad Co., Buffalo; L. H. McIntyre, 
superintendent Harlem Bridge, M. and F. 
Railway, New York city; Thomas H. Mc- 
Lean, secretary Twenty-third Street Rail- 
way Co., New York city; John W. Mc- 
Namara, president Albany Railway Co., 
Albany; Milton I. Masson, secretary Cen- 
tral Cross-town Railroad Co., New York 
city; C. K. Minary, general manager Roch- 
chester Railway Co., Rochester; Col. John 
N. Partridge, president Brooklyn City and 
Newtown Railroad Co., Brooklyn; W. J. 
Richardson, secretary Atlantic Avenue Rail- 
road Co., Brooklyn; G. Hilton Scribner, 
president Centrai Park, N. and E. R. Rail- 
road Co., New York city; Henry Thomp- 
son, president Broadway Railroad Co., New 
York city; Johnson L. Valentine, treasurer 
Central Park, N. and E. R. Railroad Co., 
New York city; Henry M. Watson, pres- 
ident Buffalo Railroad Co., Buffalo; C. 
Densmore Wyman, vice-president Central 
Park, N. and E. R. Railroad Co., New York 
city. 

There were also present the following 
street railway officials: Thomas C, Barr, 
president People’s Passenger Railway Co., 
Philadelphia, Pa.; Edward J. Lawless, 
superintendent Paterson Railway, Paterson, 
N. J.; Lewis Perrine, president Trenton 
Horse Railroad Co., Trenton, N. J. 

The street railway and electrical press 
were represented as follows: Charles W. 
Price, ELECTRICAL Review; T. C. Martin, 
Electrical Engineer; C. E. Stump, C. B. Fair- 
child and J. H. McGraw, Street Railway 
Journal; F. L. Kenfield, Street Railway 
Review; P. G. Monroe, Street Railway Ga- 
zette; E. V. Cavell, Street Railway News; 
J. B. Taltavalt, Hlectrical Age. 

After the calling of the roll the first order 
of business was the address of the president, 
from which we give the following extract: 


ADDRESS OF THE PRESIDENT. 


The past year has been one of prosperity 
to the street railway companies of this State ; 
it has been comparatively free from severe 
snow storms; it has been free from epidem- 
ics among horses; the receipts from passen- 
gers show a good average increase ; no ad- 
verse legislation of a general character was 
effected, and last but not least, no labor dis- 
turbances have taken place. In referring to 
the latter I feel that the heated experiences 
of the past few years have been of great 
benefit ; the outcome has established a basis 
for the conditions under which employés of 
street railways should labor, and especially 


so as to the number of hours which should 
constitute a day’s work, and also the proper 
compensation therefor ; it has also brought 
capital and labor closer together in having 
the employés better enlightened on this sub- 
ject ; in 1885 and 1886, the years the agita- 
tion in labor began among street railways, 
employés in all classes and grades of labor 
knew but one side of the question; they did 
not understand the relation capital and labor 
bore to each other, and in this condition of 
mind their demands were so much greater 
than capital could bear that strife followed, 
and the result has finally placed each in 
equitable positions, and, I believe, there to 
remain until something radical shall occur 
to either advance or deplete the profits of the 
street railway business, which might again 
relatively and properly affect the hours of 
labor and pay of men in such service. 

We have reason also to congratulate our- 
solves on the benefits which will accrue to 
street railways, growing out of the Court of 
Appeals’ decision in the case of The People 
vs. The Union Trust Company, of New 
York, which provides the manner in which 
assessors shall treat the capital stock of cor- 
porations for purposes of assessment, 

It very plainly holds that all corporations 
deriving profit from its capital stock shall 
only be assessed on the par value thereof, 
and that surplus earnings shall be exempt 
from assessment to the extent of 10 per 
cent. of the capital of any such corporation. 

For many years (except the past two, 
when we were very kindly treated) bills 
have been introduced in the legislature 
which have affected, or would affect the 
interests of street railways in all parts of the 
State, and at times very seriously so; and I 
may ask, who looks after such legislation? 
In answer I can say, that when it is looked 
after at allitisdone by the companies in 
large cities. Butis this right? Should not 
the smaller companies contribute their share 
of labor and attention? Are not their in- 
terests quite as great, in proportion, as 
any other company’s? Are not their 
interests as dear to them? Should a small 
company take refuge under the protection 
of a large company because it is large, and 
not render a service which is at its com- 
mand? They should be glad, because they 
are small and comparatively weak, to render 
any assistance they can, in order that their 
share might be done in behalf of the protec- 
tion they get and need. 

The street railway interest, I fear, is not 
aware of the power behind it; if the gentle- 
men representing it would only stop fora 
moment and think that the solid vote of 
their employés and the vote they could 
command, would often turn the majority of 
the State one way or the other at elections, 
it would then comprehend what it might be 
capable of doing in emergencies. I refer to 
this only to show that any very radical 
action which the legislature might under- 
take and which might cripple companies to 
a point where the employés would be seri- 
ously affected, would “result disastrously to 
any party in case a political issue should be 
made of it, and anything so radical might 
very likely be so engineered if the proper 
management were at hand. 

Then came the report of the Executive 
Committee, from which the following is 
taken: 

The horse is with us, and always will be, 
in a greater or less number. For his sake, 
however, we devoutly hope that, as a motive 
power for street cars, his days, not years, 
are numbered. 

Cable power is having its full share of 
attention, as is evidenced by the transfor- 
mation into cable roads of the lines on the 
two leading business throughfares of the 
metropolis. 

This Association in its meeting this year, 
as in that of a year ago, has but one idea, 
however, and that is electricity as a motive 
power. 

While such companies as the Third 
Avenue and the Broadway and Seventh 
Avenue demonstrate the courage of their 
convictions by launching out upon an ex- 
penditure of millions, most of us must per- 
force make haste slowly; and we, therefore, 
turn our attention to electricity! The 
people want an improved motive power, 
7. €.,.an improvement over horses; and 
surely the most brilliant and magnetic, the 
loftiest and most promising motive power, 
based upon what we see and hear, is elec- 
tricity. Thus it comes to pass that your 
committee has arranged for the preparation 
of another report upon electric motive 
power for street surface railways, by the 
president of a company whose lines are 
operated by this subtle and withal fasci- 
nating power. Participation in the discussion 
of this subject by men eminent on the sur- 
face as well as overhead has also been 
arranged for. 

The treasurer’s report was presented, and 


showed as follows: 





Receipts during year..... $1,097.64 
Expenses ‘“ eee. 959.48 
Balance on hand......... $188.16 


This was followed by the report of the 
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special committee on “Electric Motive 
Power for Street Railways.” The report 
was read by Mr. John N. Beckley, President 
of the Rochester Railway Company, as 
follows: 


REPORT OF THE COMMITTEE ON ELECTRIC 
MOTIVE POWER FOR STREET RAIL- 
WAYS. 


Mr. President and Gentlemen: Last May 
I received a letter from the president of this 
Association asking me to prepare a report to 
be read at this meeting, ‘‘ on any subject cov- 
ered by the range of electric motive power 
for street surface railways.” In that letter, 
the president, seeking to lure me to my de- 
struction, stated that mapy months would 
yet elapse before the next meetingof the As- 
sociation, and closed by expressing the hope 
that I would oblige him personally by com- 
plying with his request. I have been in so 
many situations where [ have found it neces- 
sary to call upon my friends to oblige me that 
I could not find it in my heart to deny the 
president this request, especially as my prom- 
ise, if made, was to do something months 
hence, I attached a string to my promise in 
the concluding part of my letter of accept- 
ance, in which I stated that I did not see 
how [ should get time to prepare anything 
worth the hearing, but that I would do my 
best. 

I expected, when I agreed to write some- 
thing for your consideration, that I would 
have an opportunity, before preparing what 
I had to say, of talking with the president of 
this Association, and of obtaining from him 
some suggestions upon which I might hang 
the slender thread of my thought. That 
pleasure, by reason of his and my business 
cares and engagements, has been denied me, 
and only the other day I was brought up 
with a round turn by a letter from the sec- 
retary reminding me that I had agreed to 
prepare a paper for this meeting upon the 
subject of ‘‘ Electric Motive Power for Street 
Surface Railways.” The reminder that the 
time had come for the fulfillment of my 
promise was almost as disagreeable to me as 
an electric shock administered by a 500 volt 
current, but the unpleasant features of that 
situation were considerably modified by the 
statement that the secretary, or some one 
acting through him, had been kind enough 
to formulate and put into quotation marks 
for me a definite subject for my paper. The 
fact that the subject is deeper than any well 
and wider than any church door is, to be 
sure, a littleembarrassing. Iam encouraged, 
however, to say what little I can upon this 
very comprehensive subject by the knowl- 
edge that, while I know really very little 
about it, yet there may be some others en- 
gaged in the street railway business who 
have had less experience in the operation of 
street surface railroads by means of this un- 
seen and wonderful force called electricity. 

The subject which has been given to me 
is many sided. I shall endeavor to throw 
out a few suggestions, based upon sume 
study of the problem of street railroad trans- 
portation, and upon a little experience. If, 
in what I shall say, I am able to furnish one 
or two texts for discussion, Iam sure there 
are those present who, by their discussion of 
the texts, will furnish all of us with valu- 
able information and food for thought, and 
thereby my purpose will have been attained. 

Most of us are engaged throughout all of 
the working hours of each day in the per- 
formance of duties which leave us little 
time for reflection upon, and study of, the 
broad questions suggested by the subject 
which has been given tome. Weall know 
that the tendency of modern American life 
is toward the concentration of vast masses 
of people in our tuwns and cities, and that 
this urban increase is somewhat at the ex- 
pense of the agricultural communities. We 
also know that the American workman, as 
well as the American business and profes- 
sional man, is seeking to locate his home 
some distance away from the section of his 
town or city where his business is transacted 
or where his work is done. Every house- 
holder has, or desires to huve, at least a little 
patch of lawn or garden about his home, to 
obtain which he must locate some distance 
from the business or manufacturing center 
of the town or city where he lives. To the 
average man, however, this is not possible, 
except as he can have some means of com- 
munication with that business or manufact- 
uring center at low cost to him. But as 
towns and cities grow, and distance becomes 
more and more an element to be considered, 
it becomes necessary that the citizen should 
have not only facilities for cheap transporta- 
tion for himself and the members of his 
family, but that he should have means of 
rapid intercommunication. Out of the 
needs of modern city and town life grew 
the horse railroad. The development of 
cities and towns brought with it the neces- 
sity for quicker transportation. The Ameri- 
can intellect, ready to meet every emer- 
gency, set itself at work to devise some 
method of quickly transporting the people 
of the great cities of the country, and, so far 
as the great cities are concerned, practically 
solved the problem presented yeaa cr 
and building cable railroads. It was soon 
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found, however, that, while cable railways 
answered the purpose for which they were 
designed in cities like Chicago and Philadel- 
phia and New York, they would not do in 
smaller cities, except in isolated cases where 
vast numbers of people were required to be 
moved daily over @ comparatively short 
mileage. 

Five years ago the only street surface 
railways which were in successful opera- 
tion anywhere in the United States were 
horse and cable railways. Within that five 
years more than 4,000 street cars have 
been electrically equipped, and to-day more 
than 3,000 miles of track in 300 cities and 
towns of this country have been constructed, 
on which these electric cars are run with 
satisfaction to the people and, in the main, 
with profit to the companies operating 
them. 

The development of the street railway 
has had as much to do with the growth and 
prosperity of the towns and cities of this 
country as, Or, perhaps, more than, any 
other one thing. The transportation of 
people by street railroads is most inti- 
mately connected with the social and busi- 
ness life of the people. Nearly 500 cities in 
the United States have street railway sys- 
tems in operation. More than 800 corpora- 
tions are operating street railways in such 
townsand cities. As many as 30,000 street 
cars—horse, cable and electric—are to-day 
running upon the 8,000 miles of street rail- 
roads in this country. In these cars and 
on these tracks are carried as many as 
8,000,000,000 of people yearly, or 50 times 
the population of the United States. When 
we consider that the number of people car- 


ried by all of the steam railroad com- 
panies in all of the States of this 
Union last year is estimated at less 


than 500,000,000, and that more people are 
carried on the street surface railroads in the 
city of New York, in ayear, than are car- 
ried by all the steam railroads of the State 
in the same period, we come to have some 
conception of the immense importance to 
the people of the rapid, efficient and safe 
service of street cars in the rapidly growing 
cities and towns of this wonderfully pros- 
perous country. Think for a moment of 
the daily loss to the people of any city 
where horse cars are run at from four to six 
miles an hour, as compared with the opera- 
tion in the same city of electric or cable 
cars, running from six to twelve miles an 
hour. Consider the immense increase in 
the value of property in our municipality, 
caused by the introduction of rapid transit. 
Consider the wholesome influence upon the 
people of every community where the hus- 
band or other head of a household, is able, 
by means of facilities of quick transporta- 
tion, to take his midday meal with the 
members of his family. The best thought 
of this time may well be expended upon 
this great question of furnishing quick, 
safe, cheap and comfortable transportation 
to the people whose lot it is to dwell—as 
dwell they do in such vast numbers—in the 
towns and cities of this land. 

The problem which is presented to the 
street railroad man of to-day must be con- 
sidered, not simply with reference to the 
populations as they now exist, but with 
reference to the great increase of population 
which is certain to come. There are 74 
cities in the United States, which have a 
population in excess of 40,000. The total 
population of these 74 cities, as shown by 
the last census, is nearly 13,000,000, and the 
average increase of population in these cities 
during the last decade is nearly 47 per cent. 
In this State there are 28 cities having a 
population in excess of 10,000 and a total 
aggregate population of nearly 3,500,000. 
The average increase in population of these 
cities, in the past 10 years, has been more 
than 83 percent. For all these growing 
towns and cities in our own State, and 
throughout the country, what can electricity 
do as a motive power for the operation of 
their street railroads ? 

We, who have had to do somewhat with 
the change of the system of operation of 
street surface railroads from horse to electric 
power, know that we have now passed 
beyond the experimental stage, and are 
beginning to tread upon ground which 
seems firm under foot. Wehear, now and 
then, fears expressed by doubting Thomases 
as to whether the motors are going to last, 
as to whether the repair bill is not going to 
wipe out all profit, and as to whether the 
great expenditure which has been, and is 
being made on our railroads, may not be 
thrown away, because some new and won- 
derful principle is to be discovered which 
will enable our railroad companies to operate 
their roads with commercial success by 
means of storage batteries. We find in 
some communities so great a prejudice 
against overhead wires that railroad com- 
panies are unable to obtain the necessary 
franchises and privileges, the granting of 
which would result in giving those commu- 
nities the benefits of rapid transit with elec- 
tricity as a motive power. Hour by. hour, 
however, experience is teaching all doubters 
that the problem of rapid transit for cities 
has been solved, and that the trolley -has 
come, and come to stay: 








As this convention is held in the city of 
New York, where as yet the people have 
not had a practical demonstration of the 
merits of thetrolley system, it may not be in- 
appropriate to look at this question from the 
point of view of the New York citizen, and 
to meet, if we may, some objections which 
are here urged to the trolley system, so- 
called. I have read with some interest much 
that has appeared in the great New York 
dailies with reference to the horrible condi- 
tion of things which exists in towns and 
cities where thetrolley system is used for street 
car propulsion. Our friends over in Brook- 
lyn have been endeavoring, since the last 
meeting of this Association, to educate their 
townsmen upon this matter, and with at 
least a reasonable measure of success. To 
them, and indeed to all of us, the facts 
which are perfectly well known have be- 
come trite from iteration. Everybody knows 
that a rapidly moving car, whether the pro- 
pelling force is furnished by horses, by 
steam power exerted upon a steel rope, or by 
electricity, will hurt, and perhaps kill, the 
person with whom it comes in contact, but 
the rapidly moving car is essential to rapid 
transit. An electric car can be stopped as 
quickly, indeed, more quickly, than can a 
cable or horse car, running at the same rate 
of speed. Collisions occur with one system 
of transpurtation as much as with another, 
but we contend, so far asthe danger ques- 
tion is concerned, that the only danger to 
life or limb from the operation of electric 
cars comes from the possibility of collision 
with persons or vehicles, and that there is 
no danger from the electric current itself 
propelling the car. AsI have stated, elec- 
tric cars have been dperated during the past 
year on more than 2,500 miles of track, and, 
although millions of people have been car- 
ried upon these cars, no instance can be 
given of serious injury to any person by 
reason of shock caused by the electric cur- 
rent. We contend that the electric pressure 
used in the propulsion of street cars is below 


the danger limit. We know that a railroad 
operated by electricity is a pleasant railroad 
to ride upon. The cars are started and 
stopped on such a railroad easily, and with- 
out jerking. On sucha railroad we dv not 
see horses frequently struggling beyond 
their strength to start a loaded car or to haul 
it up a grade. As we ride on such a railroad, 
we experience a sense of exhilaration as the 
car swiftly and safely speeds along, and un- 
less our attention is specially called to the 
trolley wire overhead, we do not even real- 
ize that it is there. Only last week man 
people who reside in the city of New Yor 
had an opportunity of observing some of the 
advantages of propelling cars by electric 
power under hard conditions. Those in at- 
tendance upon the Republican State Con- 
vention, at Rochester, indulged, in the even- 
ing after the nominations had been made, in 
an impromptu celebration in front of the 
leading hotel of that city. The street in 
front of the hotel was completely blocked 
with people yen the speeches and ad- 
miring the fireworks. The electric cars 
were, however, kept moving throughout the 
entire evening, and as several of the lines in 
operation in the city passed in front of the 
hotel, it was necessary for the cars to feel 
their way through this vast crowd. Durin 
the time of the celebration between 40 an 
50 cars passed through the concourse of peo- 
ple, moving, if pn be, at a snail’s pace, 
backing when necessary by the reversal of 
the current, and without, in the slightest de- 
gree, injuring a single person. Cars drawn 
by horses could not have gone through the 
crowd in safety. I believe that every per- 
son who witnessed that sight, no matter how 
prejudiced he may have been before, was 
convinced that the operation of street cars 
by electric power is safe. 

There is, however, one objection, which 
is urged with great insistence, especially in 
the city of New York, to the trolley system, 
and that is to the trolley wire itself. ere is 
not the slightest danger in putting up or 
maintaining the trolley and necessary feed 
wires if the work is done in a proper man- 
ner, and if reasonable care is exercised in 
their maintenance, except as these wires are 
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made dangerous by the telephone, electric 
light or telegraph wires placed above them. 
If the telephone, telegraph and electric light 
companies would take as much pains in put- 
ting up and maintaining their wires as do 
the electric railroad companies, there would 
never be any occasion for complaint, so far 
as danger is concerned, and then the only 
objection which could be urged to the main- 
tenance of the necessary wires to operate 
electric cars would be their so-called un- 
sightliness. 

It must be conceded that poles, however 
shapely, and wires, however well put up, 
do not improve the appearance of city 
streets, but quite the contrary. But experi- 
ence has shown that except as poles be set 
and wires strung, electric roads cannot be 
made a commercial success, and, therefore, 
without poles and wires electric railroads 
will not be operated. Hence the question 
presented to the people of a city where the 
population is not large enough to sustain a 
cable railroad on a given line is this: Shall 
we have rapid transit by electric motive 
power and waive the sentimental! objection to 
the maintenance of a few light wires 18 or 20 
feet above the surface of the street, or shall 
we have slow transit by horse-power with 
its many disadvantages and disagreeable ac- 
companiments, and be rid of the wires? 
The question is being answered almost every 
day in the towns and cities of our country 
in favor of electric rapid transit. 

The question is often asked by officials of 
street railroad companies who are contem- 
plating making a change from horse to elec- 
tric power, What is the cost of operation of 
an electric railroad, as compared with the 
cost of operating a horse railroad? I pro- 
pose to state some experience which electric 
railroad companies have had upon this sub- 
ject, and to answer the question as well as I 
can. 

You have undoubtedly all seen the census 
bulletin, prepared by Mr. Cooley, upon the 
relative economy of electric, cable and ani- 
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mal motive power for street railways. Those 
of you who have seen this bulletin and stud- 
ied the tables which Mr. Cooley has pre- 
pared, must have felt that, so far as electric 
roads are concerned, the information upon 
which they are based is very inadequate and 
unsatisfactory. 

Four of the electric railroads, the reports 
of which furnished information for his table, 
had been in operation less than one year 
at the time those statistics were furnished, 
and the electric railroad which commenced 
operation earliest extended no further back 
than May 1, 1888. The average cost of oper- 
ating the ten electric railways taken for 
purposes of comparison by Mr. Cooley is, 
in round numbers, 13 cents per car mile, 
while the average cost of operating the ten 
railways operated by animal power is, in 
round numbers, 18 cents per car mile, and 
the average cost of operating the ten cable 
railways is, in round numbers, 14 cents per 
car mile. Mr. Cooley gives,as the total 
average cost of road and equipment per 
mile of line with cable power, in round 
numbers, $850,000; with electric power, in 
round numbers, $46,000, and with animal 
power, in round numbers, $71,000. There 
is little value, however, to be attached to 
comparisons of this character. Everybody 
knows that it costs less to construct and 
equip a horse railroad on a given line than 
an electric railroad, and that it costs very 
much more to construct and equip a cable 
railroad than an electric railroad. Of course, 
in determining the question of economy in 
operation, the first cost of construction and 
equipment is a very important element for 
consideration, as well as the actual cost of 
maintaining and operating the railroad, what- 
ever the motive power, when once completed. 
It seems more profitable to avail ourselves 
of comparisons which have been made by 
surface railroad campanies operating a part 
of its system electricity and a part by 
horse-power. srtunately, we have gone 
far enough in electric railroading to be able 
to obtain sufficient facts to enable us to 
make an intelligent and trustworthy com- 
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experience as to these matters is the West 
End Street Railway Company, of Boston. 
That company has published a statement 
showing its earnings and expenses, both with 
the electric and horse car system, for the 
months of Apri], May and June of this 


year. I ought perhaps to state that, as it 
seems to me, the conditions involved in the 
consideration of these questions are so di- 
verse in different cities that the only proper 
basis of comparison of cost of operation is 
the cost percar mile. It is quite common 
for the street railroad officials to consider 
this question of the relative cost of opera- 
tion upon the basis of a percentage of gross 
receipts. It will be readily seen, however, 
that this basis of comparison is necessarily 
misleading and inaccurate. The other basis 
is not exact, but approaches at Jeast approx- 
imately to exactness. The total expense, as 
shown by the West End company, for mo- 
tive power, car repairs, damages, wages of 
conductors and drivers, and all other ex- 
penses per mile run with electric power. 
during the three months mentioned, was as 
follows: 


PR Ush beGinwcecenenes 21.75 cents. 
EEE AR ren eee 22.36 ‘ 
Pe nudecsevadd akankes 20.37 ** 


The total expense per mile run with horse- 
tea for the time mentioned, was as fol- 
ows: 


tins witkwenscamecan 24.54 cents. 
Bkshs daewseeneeasen 24.04 ** 
cos steceencsceonah 23.52 * 


Earnings upon the two lines, during the 
period under consideration, with the two 
systems, were as follows: 


April—Electric ... ...... 34.08 cents. 


May— we © ene gewen 33.48 * 
June— . *sesadudeen 42.71 ‘ 
April—Horse ............ ——_ 
ll sl Se 84.22 *‘ 
Ce ee awe 86.85 ‘* 


It will be observed that the earning powcr 
of the electric cars is considerably in excess 
of that of the horse cars, and that the ex- 
pense per car mile is considerably below. 
The West End Company states that the elec- 
tric cars of this company are run on the 
longer and less remunerative lines. If this 
be true, the showing made is very greatly 
in favor of the electric car from a commer- 
cial standpoint. 

Permit me to refer to the experience of 
the company at Rochester, with which I am 
connected, In the month of May last the 
Rochester Railway Company operated 44 
18-foot vestibule electric cars. The gross 
receipts from passengers riding on these 
cars during the month was $387,058, or 
23.15 cents per car mile for a mileage of 
159,567 miles. The total expense of opera- 
tion of these cars for that month was $18,- 
832, thus leaving a net profit of $18,721. 
The total cost of operation per car mile was 
11.4 cents, and the profit per car mile was 
therefore 12.11 cents. It may be observed 
in passing that the operating expense was a 
trifle under 50 per cent. of the gross receipts. 
, The cost of operation was divided as fol- 
ows: 


Motive power.............. 2.8 cents. 
SIE cs ans ni nteinenes h "1 
Conductors and motormen.. 4.9 ‘‘ 
Other expenses............. 8 . 


During the same period the company op- 
erated 62 horse cars, all of them without 
conductors. Most of the horse cars were 
one-horse or bobtail cars. The total cost of 
operating the horse cars without conduct- 
ors during this period was about 10 cents 
per car mile, but the total receipts per car 
mile were but little above 12 cents. 

In the month of June the Rochester Rail- 
bi Company operated 54 electric cars and 
60 horse cars. The electric cars earned each 
per day $23.60, or 22.77 cents per car mile, 
and the total expense of operating them: per 
day was $10.50, or 11.07 cents per car mile. 
The cost of operation per car mile was di- 
vided as follows : 


IIE ca vic $40 00-0004400 2.40 cents. 
Ok Tree 1 cent. 
Conductors and motormen..... 5.66 cents. 
OUST GRPORSEB. os cc cecsccces — 


Making a total per car mile of. .11.07 cents. 


The cost of operating the horse cars dur- 
ing the same month per car mile was 11.06 
cents, and they earned 14.37 cents per car 
mile. These illustrations are fairly indicat- 
ive of our experience in Rochester month 
by month. My experience in the operation 
of street railroads has convinced me that 
the most economical system of operation is 
the electric system. I have not, in the 
statements which I have now made, taken 
into consideration the greater fixed charge 
in the operation of an electric railroad as 
compared with a horse railroad, due to the 
much greater cost of the former; but in 
arriving at the conclusion which I have 
above expressed, due consideration has been 
given to this element of inereased cost. 
We know that when a horse railroad is 
changed over and operated by electricity 
the receipts are very largely increased. It 
is safe, in any case, to say that the increase 
in gross receipts will be at least 15 per cent. , 











V4 


aud the average increase is probably as high 
as 80 per cent. Some of this increase is 
undoubtedly due to the greater mileage 
which the cars make, and still more is due 
to the cleaner, more rapid and more com- 
fortable transportation of the people. 

We have reached the conclusion also that 
the bugaboo, which formerly somewhat 
frightened us, of the cost of maintenance 
and renewals of electric motors, need fright- 
en us nolonger. We have had motors in 
constant service on one of the first electric 
lines equipped in this country, namely, the 
line extending from Rochester to Charlotte, 
and these motors seem as efficient and in 
every way as satisfactory as they did the 
first month they were operated. We bave, 
of course, renewed various parts of the 
motors, and we have replaced gears which 
have worn out, the expense of which has 
gone into the cost of maintenance. But the 
motors are still there, doing their work, and 
likely, with proper care and renewal of 
parts, to be doing their work 10 and even 20 
years from to-day. The cost of mainte- 
nance and renewal of parts has not been so 
large as to carry operating expenses up to 
anywhere near the expense of operating the 
same bumber of cars, at the same mileage by 
animal or cable power. 

Those who propose to substitute electric 
for horse power will make a great blunder if 
they attempt to put in cheap construction or 
material. We who have gone into this mat- 
ter have learned that the track upon which 
it is proposed to operate electric cars should 
be o. girder or T rail, of not less weight than 
50 pounds to the yard of T and 62 pounds 
to the yard of gitder rail. The weakest 
place in the track is, of course, at the joint, 
and no cheap contrivance at that point 
should, on any account, be permitted. With 
girder or T rail construction it is, it seems 
to me, a useless expense to lay a continuous 
supplementary wire. The rails should, of 
course, be well and heavily bonded at the 
joints with iron, not copper, wire, and cross 
connection of rails should be frequently 
made. Where tram rail track is used I 
think a continuous wire should be laid and 
connected with the bond wires. 

The overhead wire cannot be too well put 
up. Cheap devices should never be used be- 
cause they are cheap. The best and strong- 
est are none too good. In putting up the 
feed wire and putting in the ground wire re- 
turn to the generators, do not spare copper. 
Iam convinced that much tbat we have 


heard about the inefficiency of generators 
and motors is due to trying to get too great 
a quantity of current through too smalla 


quantity of copper. Inthe power station 
do not make the units too large. Accidents 
will happen as long as machinery is run, 
and an accident to a 500 horse-power plant 
is serious, while you can keep your cars or 
mst of them moving, if one of two or three 
small engines break down. The same rule, 
of course, holds as to the generators. 

Always put in a condensing steam plant. 
One large item of expense of operation is 
the coal bill. Cut that down at least 40 per 
cent. by erecting condensing engines. The 
first cost is, of course, a little more, but 
your stockholders, as they examine your 
statements of operation in the years to come, 
will say you were wise in your day ana 
generation. 

Locate your powerstation as near as may be 
in the center of your system, but, above all, 
if possible, on a stream large enough to fur- 
nish all the water you require for the boilers 
and condensers. City water, where your 
consumption runs into the millions of gal- 
lons fust, is expensive. 

It seems to mea mistake to equip a car 
body of greater length than 18 feet, and I 
think a 16 foot car is better still. During 
the hours of the day when travel is heavy, it 
is easy to pull a trailer, and when traffic is 
light, you are not then using up your power 
in hauliog around a great lumbering double 
truck structure practically empty. 

A great many companies have had trouble 
with their motors. The chief reason for 
this trouble has been that their motors have 
been too light mechanically and too economi- 
cally built electrically to stand the strain. 
All the manufacturing companies have 
learned their lesson, and to-day most of the 
motors put upon the market are strong 
enough mechanically and electrically to 
perform, under proper conditions, the work 
expected of them. 

The managers of electric roads, if they 
are to be made successful, must learn that 
the greater earning power is no excuse for 
extravagant management, and that the dif- 
ference between success and failure is often 
a narrow one. Everything depends upon 
taking the stitch in time. A loose belt, an 
imperfect connection, any one of 40 little 
things, may result in serious damage and 
consequent financial loss. I do not know of 
an electric railroad anywhere where the 
overhvad single trolley system is used which 
ought not to be successful. I know of some 
which have not been. In some cases cheap 
construction accounts for failure, and, in 
some others, careless management or reck- 
less extravagance is the cause of the failure. 
The scrap heap about an electric car barn or 
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machine shop often tells a significant story. 
In intelligent supervision and painstaking 
watchfulness is found one great secret of 
commercial success in this business, as well 
as in most others. 

Every manager should keep a record of 
the items which go to make up operating 
expenses, and those responsible tor manage- 
ment should carefully study these state- 
ments month by month with a view of less- 
ening the expense of eachitem. An intel- 
ligent and careful examination of the cause 
of accidents to parts of a motor will often 
be the means of preventing the recurrence 
of troubles in the future. 

So far as possible, motormen, as well as 
conductors, should be made to understand 
the mechanism of the machines which pro- 
pel their cars and the function of each part. 
Thereby they are made ready to act 
promptly and intelligently in case of trouble 
with a motor. 

The directors of some companies, because 
of their desire to make handsome returns to 
their stockholders, kave paid out in divi- 
dends money which ought to have gone back 
into the road. The proper policy to pursue 
in all cases is the building up and bettering 
the plant out of earnings, so far as neces- 
sary, even at the expense of cutting down 
dividends. 

The field in which we are working is a 
great one. There is in this field abundant 
opportunity for the intelligent, progressive 
and sagacious business man. The primary 
object which the management of a street 
railroad seeks to attain is business success, 
but success in that direction cannot be had 
without great resulting benefits to the peo- 
ple of the community served by the railroad 
operated. We should not lose sight of the 
fact that we are engaged in a work, the suc- 
cessful performance of which builds up 
communities, aids business enterprises and 
makes the life of the people in those com- 
munities better worth living. 

Respectfully submitted, 
JoHn N. BECKLEY, Committee. 

It was moved that the report be printed 
forthwith, and, with copies of the address 
of the president, be distributed to all street 
railway companies in the State. 

The President then declared the subject 
of ‘‘ Electricity ” open for discussion, and 
invited representatives of electrical equip- 
ment companies to participate. 

Mr. Charles A. Benton, representing the 
Rae system, addressed the delegates briefly. 
The system, he said, was unique in 
itself. They manufactured a single motor 
made in three sizes, 15, 30 and 40 horse- 
power. The peculiar advantage claimed for 
the system is that it gives to both axles a 
traction on the rails which cannot be got 
by any other system. He said, that the 
company was the smallest represented at the 
meeting and the most recent in the field; 
but he could state, with justice to the system, 
that it had made in some places a respecta- 
ble record. 

Mr. C. C. Curtis, of the Short Electric 
System, followed. He said: When this 
convention met in Rochester last September, 
the Short Company came before you and 
made some very strong promises as to the 
showing that would be made when the road 
in Rochester was started. What that show- 
ing has been you have heard in the very 
able report that has just been read, The 
question in which you are all vitally inter- 
ested is the question of repairs—repairs to 
your motors, repairs to your lines, and re- 
pairs to your generators. In the city of 
Rochester there bas been kept, day by day, 
an accurate record of the motor and gene- 
rator repairs. That road started running 
last November, and giving it eight months 
of run, through the Winter months, the 
hardest months in the year, up to the first 
day of August, the average cost of repairs 
per car mile was four mills. This isa very 
tine showing, as I think every gentleman 
who has kept a similar record will admit. 
The report just made gives the total repair 
account. That repair account, as given 
month by month by Mr. Beckley, will, of 
course, include the repairs of the line, gene- 
rators, motors, rail, etc. When Isay four 
mills per car mile, [ mean only the repairs 
on the generators and the repairs on the 
motors ; that is, the electrical repairs. In 
Muskegon, Mich., where we have been run- 
ning about a year anda half, our record 
shows two mills per car mile. We have 
two new motors to offer to you. Weare 
prepared to give you the double reduction 
motor, or the single reduction motor, and 
the Jow reduction motor. You know how 
great and excessive the repairs of gears is. 
One of the gentlemen who was on the floor 
of this convention stated to me a month 
ago, that, in his judgment, if our gearless 
motor was really what we claimed for it 
(and we are prepared to back up our claims 
with strong guarantees.) it would save his 
company 75 per cent. of the repair accourt. 
If this is true, no road should be equipped 
without looking carefully into the merits of 
this Short gearless motor. The armature of 
this motor is hung on a sleeve. This sleeve 
surrounds the axle. The weight of the mo- 


tor is thus distributed over the whole motor 
frame and not on the axle of the cars. 
There is an air space of about three-quarters 
of aninch between the axie of the car and 
the inner surface of the sleeve on which 
the armature is hung. By removing four 
bolts you take off the lower wheels and raise 
one end of the car and you roll out your 
armature and the car axle. You are, no 
doubt, more or less familiar with its con- 
struction. Should a bobbin burn out it 
can, because of its peculiar construction, be 
repaired for from two to three dollars. As 
you may know, these bobbins are only 
about three-quarters of an inch deep and 
surround the outer circle of the armature. 
They are not connected. and should one 
burn out, it does not interfere with or neces- 
sitate the burning out of any of the others. 
The hue and cry has been raised that the 
gearless motor is a very nice thing theoreti- 
cally, but in practical operation it is going 
to take an enormous amount of current. 
have a report of atest made in Cleveland, 
Ohio, about two weeks ago, by Mr. Al. 
Johnson, with whom, no doubt, many of 
you are acquainted. It wasa trial between 
one of his cars and one of the Short gearless 
motor cars. These two cars ran over the 
Brooklyn street railroad line, running about 
20 minutes apart, doing commercial work. 
The gearless car checked up some 80 pas- 
sengers, and the single reduction motor, 
which Johnson was running, checked up 
47. The car ran for about two hours and a 
half, and we have the half minute readings. 
The report and the readings show that the 
single reduction motor takes 24 per cent. 
more current than the gearless motor. We 
have this gearless car all equipped in Cleve- 
land, and we give you all a cordial invitation 
to come and see it and examine it carefully. 
Mr. M. K. Bowen, of our company, would 
like to say a few words to you on the Short 
generators. 

Mr. M. K. Bowen: I want to say a few 
words to you in regard to our dynamos 
or generators. We make them in five sizes, 
75, 100, 150, 300 and 500 horse-power. The 
peculiarities in the construction of our dy- 
namos are in keeping with the peculiarities 
in the construction of our car motors. The 
bobbins are separately wound and connected 
in series. They are exposed to the air around 
the side, being thoroughly ventilated. The 
field coils are both series and parallel wound. 
The shaft is provided with self-oiling bear- 
ings, near the commutator, which is extra- 
ordinarily large—being about 20 inches in 
diameter. Near the commutator is pro- 
vided a bar which regulates all thrusts, so 
that there is no danger from displacements. 

Mr. George W. Mansfield, representing 
the Thomson-Houston Electric Company, 
next addressed the meeting. Being con- 
nected with an electrical company, possibly 
I am not supposed to know much about the 
railroading part of it, outside of the purely 
electrical apparatus. But, unfortunately for 
some of our customers, they have had to 
come to us for assistance; and through our 
rendering assistance we have, perforce, had 
to come into the operation and management 
of a number of railroads throughout the 
country. Therefore, in a certain sense, we 
do understand something about the opera- 
tion of electrical cars, and what they are 
doing and what they are supposed to do and 
what the public and the officials of the rail- 
roads want them to do. Mr. Beckley’s paper 
was exceedingly interesting. He dealt with 
the subject in a broad and wholesome way. 
I think, on the whole, it was one of the 
broadest papers on the subject I have ever 
listened to. Our company endeavors to do 
what it does do well. It went into the field 
early. It str-iggled hard to produce a mo- 
tor to meet all of the conditions that were to 
beimposed upon it; and I tell you these con- 
ditions were severe. It is not only a lack of 
knowledge on the part of the railroad offi- 
cials, but a deep-rooted prejudice on the 
part of the public against the electric system 
that we have to meet. Then again, I am 
sorry to say, we did not get the support we 
should from the builders of the other por- 
tions of the railroad equipment. They did 
not evince a spirit of accommodation to see 
if they could help us in the combination of 
their manufactures and ours. I am glad to 
say, however, that matters in this respect 
have very much improved. We have put 
our motors under almost every style of car 
that is built, they have been used with al- 
most every style of truck that is built, and 
on almost every kind of road that is built. 
We havethem in the hottest climes, away in 
Brazil, and in the coldest climes, up in Van- 
couver, orin Maine. I believe you are all 
acquainted with our product, and it does not 
need any extended remarks of mine to de- 
scribe them in detail. We manufacture 
every part of an electric system. We are 
constantly endeavoring to so arrange and 
harmonize the whole of the overhead parts 
that we will have a completesystem. We are 
doing the same with all of the apparatus on 
the car; lightning arrester, reversing switch, 
trolley poles and bars, motors, fuse boxes 
avd the controlling mechanism. We are 
happy to have all suggestions from railroad 
men possible. I believe firmly in the single 
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reduction motor. We have in the neighbor- 
hood of 1,290 of them in operation. We 
have been manufacturing them since the 
first of last February, having made them to 
put out upon some small roads for experi- 
mental purposes last Summer. We are also 
making experiments with gearless motors, 
etc.; but I believe that we should pin 
our faith to that which we know is abso- 
lutely satisfactory. We are building our 
generators large—now furnishing generatois 
of 250 and 300 horse-power. We are also 
building some of 400 and 500 horse-power. 
The 400 horse-power motor will quickly be 
put in operation; we are at present making 
tests with it at the factory. In every respect, 
from the details of the overhead system 
down to all of the electric parts of the car, 
we produce them all. I want to impress 
this fact upon you, that you have not to 
come to us for a motor, and then go to some 
one else for the overhead part, and so on; 
but come to us for the whole of it. There 
is another thing which interests all of you 
gentlemen, and that is the question of snow. 
It is said that electric cars have not earned 
the reputation they should bave in regard to 
handling snow; and that electric roads are 
still dependent, to a great extent, upon 
horses and the muscle of men in removing 
snow; but that is not entirely so. Our com- 
pany has endeavored to evolve a plow and a 
broom sweeper which will demonstrate that 
electricity is absolutely self-contained in 
every respect. I would like the convention 
to hear Mr. Barr, of our company, who rep- 
resents it in that respect. 

Mr. Barr, of the Thomsov-Houston Com- 
pany: Our company has gone thoroughly 
into this question of snow-cleaning devices. 
Some of you may know that last year we 
got out a machine—a snow sweeper—which, 
in a great many cases, has done excellent 
work and given good satisfaction. There 
were some defects in that machine, how- 
ever, which we have tried to remedy this 
year. With this point in view, I early last 
year made a trip through the country and 
personally inspected all of the devices, of 
which I could learn, which were used by 
street railroads, steam railroads and cities 
for sweeping streets. From the information 
obtained, four of us—all practical men— 
mapped out a general line to follow. I 
may say to those of you who are not fa- 
miliar with the machine we had last year, 
that it was a brush of rattan set at an angle 
of 60 degrees, revolving in front of a frame 
driven by a motor by means of sprocket 
chains. In a light sugar snow that brush 
gave good satisfaction; but in a heavy, wet 
snow the brush would clog, and served 
rather to pack the snow on the rail and 
make it solid, and, therefore, rendered it 
impossible for the wheel to get traction. 
The sprocket chain is always a source of 
trouble and annoyance. he lines were 
laid down to follow, first, to do away with 
the rattan broom, and second, to get a posi- 
tive drive for the cylinder. We have built 
a broom with steel teeth. It is supported 
from 36 inch 400 pound wheels on a 22a 
Bemis box. The wheels are driven in the 
same way as with cars, placing the motors 
on the axle. We are using single reduction 
motors for them. The cylinder is set at 
45 degrees of the track, extending com- 
pletely across, and is hung from a rocker 
shaft. The motor counterbalances the blade 
of the broom around that sbaft and is 
geared directly through spur gearing to the 
flyer. The main feature of the flyer is that 
it has a series of blades. The best descrip- 
tion of of it is to refer you to the paddle- 
wheel of a steamer, only of smaller di- 
ameter, having the blades cut at the centre, 
to allow the spur gearing for the driving. 
These blades are of steel plate, about a quar- 
ter of an inch thick, and there are eight of 
them on each flyer. To the back of the 
blades are bolted steel brushes, the brushes 
being made of flat steel wire, cutting edge- 
ways. These brushes are adjustable, and 
ordinarily their surfaces praject from iive- 
eighths to one and one-half inches beyond 
the blade. The blade does the major part 
of the work. It breaks the heavy snow, 
and will actually cut ice. The steel brush 
does the rest of the work. It sweeps the 
road clean, and, if allowed to remain long 
enough in ove place, will cut the ice as well. 
The motor driving the broom or brush is in- 
dependent from the motors driving the car, 
so that the sweeper can be propelled in a 
light snow at a speed sufficient to keep it 
ahead of any of the cars on the line. If you 
should meet with heavy snow or ice on the 
track the sweeper can be slowed down, the 
brusb still keeping its normal speed. By 
doing this these brushes being made of 
steel or wire, will actually cut the ice clean 
down to the rail. The whole thing is very 
novel, but it has done good work. We have 
experimented some with a new machine, 
somewhat different from the old one. 
Where the latter bad only four blades, the 
new one has eight; the old one was set at 
60 degrees angle, the new one at 45; in the 
old we used the sprocket chain, in the pres- 
ent the spur gearing; we had a 10 horse- 
power motor, but now have a 25; in the old 
one the blade made 80 turns a minute, in 
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the new one it will run up to 150 turns a 
minute. Weare building several of those 
machines, one of which we shall have on 
exhibition at the convention at Pittsburgh. 

Mr. W. Grannis, representing the 
Westinghouse Electric and Manufacturing 
Company, said: There is one point touched 
upon by Mr. Beckley in his very interesting 
paper, attention to which, I think, has given 
us success in the manufacture of street rail- 
way motors. I refer to his reference to the 
point of mechanical construction in the mo- 
tors. I will not occupy your time to any 
extent, but will gointo history for a moment 
to tell you what the Westinghouse Company 
has done since it began manufacturing street 
railway motors. Our first motor was con- 
structed a little over a year ago and put in 
operation July 4, 1890, in Pittsburgh. It 
was the old type double reduction motor, 
all the parts enclosed in cast iron frames. 
All shafting was run paralle) at all times, 
and the gears kept in perfect alignment. In 
addition to that, I think we first adopted the 
old device of enclosing the gears in gear- 
boxes filled with grease. This eliminated 
the noise and a large part of the wear and 
tear. That motor is still in operation. 1 
cannot tell the expense for repairs, but they 
were ivfinitesimal. Within five or six 
months succeeding the introduction of our 
motor we equipped a number of roads with 
double reduction motors, all in successful 
operation to-day. In January last we got 
out another motor, single reduction, having 
many of the general features of the old 
double reduction motor. This motor had 
several improvements over the other. We 
used a different resistance box. The other 
worked fairly well, but there was a little 
trouble. With the new motor we used only 
galvauized iron wire, and it has given us no 
trouble in a single instance. It is open and 
ventilated. We madea slight modification 
of our controlling device. Formerly it was 
a wooden shaft with brass contact strips 
screwed to the shaft. We found that was 
not quite as durable as we wished, and we 
are now making them of asbestos and brass. 
If they do wear at all, it makes very little 
difference, for they are practically inde- 
* structible. We are manufacturing and sell- 
ing many of these motors. In the first 
year of our business career we have put 
machines on about 70 different roads, which 
we think is about as good a record as any 
company can show for the same length of 
time. In April we commenced to get out a 
gearless motor, and have been operating that 
motor since Mayin Pittsburgh. It has ex- 
ceeded our most sanguine expectations, and 
we will be ready in a few days to ship it. 
We have not said much about it for the 
past three or four months, for the rea- 
son that the single reduction motor did 
better than we expected. They are giving 
satisfaction wherever they are used. We 
therefore determined to wait and test the 
gearless motor thoroughly. This we have 
done, and to-day we stand before you with 
two motors to offer—single reduction and 
gearless. Personally, Iexpress a preference 
for the gearless, It is simpler than any 
other. I do notsee howit is possible to con- 
struct a motor with fewer parts than the gear- 
less. I was interested the other day in read- 
ing on the subjectof the underground railway 
in London, where electric traction is used, 
that the motors for the purpose of moving 
the trains had its armature mounted directly 
on the axle, which is the plan used by us. 
In that way, we need not have any devices 
communicating power tothe wheels. Wedo 
pot require apy special wheels ; any stand- 
ard wheel will do with our system. The 
gearless motor has been running in Pitts- 
burgh for some months. I have no doubt 
many of you gentlemen will be there next 
month, and you will have an opportunity to 
see it in all its details. We are manufactur- 
ing, as other companies are, different sizes 
of motors, somewhat larger than have been 
manufactured inthe past, upto 250 and 500 
horse-power. 

Mr. C. J. Field, of the Field Engineering 
Company, next addressed the meeting. He 
urged the railway officials to always ivsist 
on the best class of construction work. This 
class of work always brought the largest 
return in the longrun. Always get the best 
of everything. The result will be a reduc- 
tion in the repair account and operating 
expenses, and the wisdom of getting every- 
thing of the best would eventually become 
manifest. 

Mr. C. D. Shain, of the Edison Electric 
Company, followed: I would like to call the 
altention of the convention to our double 
and single reduction motors. We make the 
single reduction motor in sizes from 15 to 
30 horse-power. Many roads adopt differ- 
ent size motors. It will be remembered that 
some years ago, when we commenced the 
manufacture of electric motors, they were 
from five to 10 horse-power. At the pres- 
ent time many of the roads are using very 
long and heavy cars, and many gentlemen 
do not think it necessary to put in more 
than 15 horse-power equipment on such 
cars. The result is a general disappoint- 
ment all around, as the motors are too light 
for that purpose, and then they are equipped 
with two 15 horse-power motors. Where 
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large cars are used sufficient power must 
be provided. We makea full line of elec- 
trical supplies of every description for street 
railway work, and we shall also present to 
street car men this Winter a snow plow and 
sweeper combined. 

Mr. C. C. Bowen, of the Multiple Dis- 
tributing Station Electric Railway Company, 
also addressed the meeting, when the elec- 
trical discussion came to a close. 

The recommendation of the executive 
committee that the by-laws be amended so 
that companies whose annual gross receipts 
from passengers is less than $100,000 may 
be admitted to membership upon the pay- 
ment of nominal annual dues, viz., $5, was 
adopted. 

The president appointed Messrs. John N. 
Partridge, of Brooklyn; Henry M. Watson, 
of Buffalo, and John W. McNamara, of 
Albany, a committee to nominate officers 
and report a place for the next meeting. 

The following officers were elected for the 
ensuing year: 

President, John N. Beckley, Rochester. 

First vice-president, Thomas H. McLean, 
New York city; second vice-president, 
George Law, New York city. 

Secretary and treasurer, W. J. Richard- 
son, Brooklyn. 

Executive committee: President and sec- 
retary, Daniel F. Lewis, Brooklyn; C. 
Densmore Wyman, New York city ; 
Charles Cleminshaw, Troy. 

Saratoga Springs, N. Y., was selected as 








plete switches that has ever been put upon 
the market. The whole switch is mounted 
on asilate base, with the terminals on the 
side and a pair of knives insulated from 
each other and carried on a highly polished 
bar, make and break the contact. 

By an ingenious device, a fuse block is 
attached to the slate base of the switch and 
one terminal, so that ata slight cost fuse 
attachments can be added to the same. 

The whole switch is made of highly pol- 
ished brass and engraver’s copper, and pre- 
sents a most beautiful appearance. It is 
compact, not liable to get out of order, and 
is intended to be used in all grades of elec- 
trical work or for lighting and power sta- 
tions. The switches are made in four dif- 
ferent sizes, carrying one, two, three and 
four hundred amperes; special sizes are 
made to order. A cut appears on page 73. 

——_emwo -—- 


The Goulds’ Triplex Electric Pump. 


The Triplex or three-cylinder pump, made 
by the Goulds’ Manufacturing Company, 
possesses important advantages in combina- 
tion with the Thomson-Houston electric 
motor. The pump offers absolutely even 
and unvarying resistance to the motor under 
all conditions, and consumes but a minimum 
of power in friction of parts. Careful tests 
of the outfit complete have shown a high 
efficiency. The three-throw crank shaft, in 
the stroke of which there is no dead center, 
prevents jerky motion and vibrations. The 
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GouLps’ TRIPLEX ELEctTRIC Pump wits THomson-Houston Moror. 


the place for the next meeting of the Asso- 
ciation, which will take place on the third 
Tuesday in September, 1892. The meeting 
then adjourned. 

Allin attendance at the convention were 
photographed in a group in front of the 
hotel just before luncheon, and after lunch- 
eon the party, as the guests of the retiring 
president, Mr. Daniel F. Lewis, went fora 
drive through Central Park and along the 
Riverside drive to High Bridge and Fort 
George. 

In the evening Mr. George Green, pro- 
prietor of the Hotel Metropole, tendered a 


.complimentary banquet to the Association, 


to which all in attendance at the conven- 
tion were invited. About 50 gentlemen 
composed the party. It was of an entirely 
informal nature, although everything neces- 
sary to make the occasion for gag en- 
joyable was bountifully provided. There 
was some brief speechmaking indulged in, 
and shortly before nine o’clock the gather- 
ing dispersed. 





Hunt Engineering Company’s . Switch. 


A new double-pole, quick-breaking switch 
has just been patented and brought out by 
the Hunt Engineering Company, of Brook- 
lyn. The mechanical devices used for re- 
leasing the knives from the brushes and 
making a quick break are claimed to be en- 
tirely original with the Hunt Engineering 
Company, end while they are extremely 
simple, they are most effective and satisfac- 
tory. Prominent electrical experts have ex- 
amined this switch and have pronounced it 
to be one of the handsomest and most com- 


pump and motor are mounted on one bed- 
plate, and are practically one machine, be- 
ing thoroughly tested as such before going 
into active service. 

In villages or cities where power can 
can be had from electric light or power 
circuits, electric pumping offers relief 
from the discomforts of insufticient or 
hard and unfit water supply, and the 
hardly lesser trials of disagreeable, noisy 
and dangerous pumping engines in vogue. 

One of the most troublesome questions in 
mining operations is the disposal of water. 
By the introduction of electricity for under- 
ground work the problem is greatly simpli- 
fed. The necessity for long lines of steam 
pipe is removed, and in the place of hot 
steam pipes spreading dry rot in the vicin- 
ity, a small copper wire is suspended from 
wall or ceiling; or, the current may be taken 
from the trolley wire if the mine is equipped 
with an electric haulage plant. In some 
cases, where transmission from the surface 
by steam or compressed air was utterly im- 
practicable, an underground steam plant 
seemed necessary, it has been found that the 
cost of excavating and drilling holes for the 
chimneys would exceed the total cost of the 
electric pumping plant. 

The accompanying illustration shows a 
Goulds’ pump and Thomson-Houston mo- 
tor, the combination which bas met with 
such success in the applications mentioned 
above, and which is handled by the Thom- 
son-Houston Motor Company for ordinary 
pumping work and specially fitted for min- 
ing work by the Thomson-Van Depoele 
Electric Mining Company for all mining, 
excavating and metallurgical operations. 
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—— J. W. Parker, the Philadelphia agent 
for the Ball Engine Company, of Erie, Pa., 
has sold an 80 horse-power engine to the Ivy 
City Brick Company, of Washington, D.C., 
also an 80 horse-power engine to George 
Kelly & Company, of Philadelphia. 








—— Papers were recently filed in the cir- 
cuit clerk’s office, at Nevada, Mo., against 
the Nevada Gas and Electric Light Com- 
pany, by the attorneys of the Missouri, Kan- 
sas and Texas Trust Company, to foreclose 
a mortgage of $80,000 held by the trust 
company. 

— The Dunellen Electric Light Com- 
pany, of Dunellen, N. J., have just begun 
to light the streets of that town regularly, 
much to the safisfaction of the citizens. 
The Thomson-Houston system is used and 
operated by water power, which is estimated 
to be about 40 horse-power. 





Several improvements and develop- 
ments have been made in the electric light 
station at McKevsport, Pa., recently, and a 
new engine and generator have been ordered. 
This is made necessary in order to furnish 
power to the White Electric Traction Com- 
pany, who will commence operating their 
new line this month. 


—— The Syracuse, N. Y., Electric Light 
and Power Company have given out con- 
tracts for a new brick building to cost about 
$6,000. The additional room is needed to 
accomodate the 600 horse-power Corliss 
engine now being built for them by P. 
Allis & Company, of Milwaukee, and the 
eight generators the engine is to run. 


—— The Manufacturers’ Investment Com- 
pany, of Madison, Me., are having installed 
one of the finest electric light plants in the 
State of Maine. It consists of both incan- 
descent and arc dynamos from the works of 
the Thomson-Houston Electric Company, of 
Lynn, Mass. This is said to be the eighth 
pulp mill in the State installed with the 
Thomson-Houston apparatus. 


—— The Salt Lake, Utah, Power, Light and 
Heating Company are making further addi- 
tions to their electric lighting plant and have 
just placed a telegraphic order with the Pond 
Engineering Company, of St. Louis, for an- 
other 200 horse-power Armington & Sims 
compound engine. This is the sixth Ar- 
mington & Sims engine which this company 
has purchased within a little more than a 
year. 


—— The Schenectady Illuminating Com- 
pany, of Schenectady, N. Y., which re- 
cently purchased the plant of the Westing- 
house Illuminating Company, is at present 
engaged in blocking out the city in clectric 
lighting districts and endeavoring to find 
out just what is wanted. The capacity of 
the new plant will be sufficient to furnish 
every office, store and dwelling with electric 
light. 


-— The Berlin, Germany, Electric 
Works include five central stations, in which 
the needed electricity for the supply of the 
city is generated. In March, 1889, there 
were in the capital 3,714 arc lamps and 
62,876 incandescent lamps in operation. 
For motor and illuminating purposes, the 
five central stations distribute about 8,000 
horse-power, which will shortly be increased 
to 18,000. 


—— Engineers Hull and Pemral, of 
Bridgeport, are perfecting plans for building 
a dam on the Housatonic River at Stock- 
bridge, Mass., for the Monument mills. 
Power is to be furnished in this way for run- 
ning a 600 horse-power electric light plant, 
from which the Monument mills will light 
their factories and also the village of Stock- 
bridge. This is a definite move to utilize 
the water power of the Housatonic. 
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H. Ward Leonard & Company, 
Electrical Exchange Building, New York, 
have issued a neat little pamphlet called 
‘* How to Purchase an Electric Plant.” It 
gives this new company’s method of doing 
business and their charges for doing it. 

Post & Company, 215-217 West 
Fourth street, Cincinnati, have issued a 
handsome catalogue of electric railway, 
electric light, telephone, telegraph and fire 
alarm supplies and annunciators. This 
company is one of the oldest and best estab- 
lished firms in the West, and they havea 
reputation second to none. 

The Ball Engine Company, Erie, 
Pa.— The Bloomington Electric Co., 
Bloomington, Ind., are about to install a 150 
horse-power Ball enginé. The Hebrew 
Institute, New York City, are installing an 
80 horse-power engine, furnished by E. T. 
Copeland, 106 Liberty street, New York 
city. The Dubois Traction Passenger Rail- 
way Co., Dubois, Pa., are installing a 100 
horse-power engine, sold them by Dravo & 
Black, Pittsburgh, Pa. 

The Standard Electrical Works, 
Cincinnati, will do the wiring in the elegant 
new City Hall, which has just been completed 
for the city of Cincinnati. The Standard 
Electrical Works are agents for the Western 
Electric Co. and the Okonite Company, 
having sold over $100,000 worth of wires 
and cables in Cincinnati and vicinity. The 
officers of the company, which has handled 
many large contracts, are E. V. Cherry, 
president ; W. Herron, vice- president ; 
and F. D. Lawrence, secretary. 

The Thomson-Houston Electric 
Company, Boston, has just issued one of 
the handsomest and most complete catalogues 
we have ever seen. It is bound in stiff gray 
boards and beautifully illustrated and 
printed on fine paper. The catalogue 
emanates from the electric lighting supply 
department and consequently is representa- 
tive of but a small portion of this company’s 


immense business. The line of supplies 
manufactured by the Thomson-Houston 
Company covers a wide range and the in- 
tending purchaser can have almost any order 
filled by consulting this catalogue. 

A Large Export Order.—The or- 
der taken for electric railway equipment by 
B. Blum, export agent forthe Wenstrom Con- 
solidated Dynamo and Motor Company, Bal- 
timore, consisting of a 50,000 watt generator 
and station equipment, one and a half miles 
line and track material, and a specially de- 
signed motor car for a narrow gauge 
road (70 centimeters), was shipped, per 
steamship ‘‘Seguranca,” August 24, 1891. 
This plant is intended for Bahia, Brazil, 
and will be the first installation for pas- 
senger traffic to be made in that country. 
An order for 65 more cars is to follow the 
successful trial of this equipment. The or- 
der for this sample plant was placed on 
July 23, 1891, and was ready for shipment by 
August 12, 1891. When it isconsidered that 
the conditions of the road and roadbed are 
such as to present obstacles which have 
probably not yet been presented by any road 
in this country, and which had to be over- 
come by this special machinery, this order 
has been filled very quickly. 





ECEIVER’ S SALE. — Thomson - Hous- 

ton Electric Light Company et al. vs. the 
Hughes & Gawthrop Company et al. No. 866, June 
term, 1891. 

In pursuance of a decree of the Court of Com- 
mon Pleas, No. 1, of Allegheny County, made on 
the 29th day of August, 1891, in the above-entitled 
ease, the undersigned receiver of the Hughes & 
Gawthrop Com y will expose to public to, at 
the office of said company, corner o Fifth avenue 
and Market street, in the city of Pittsburgh, Pa., on 
Thursday, September 24, 1891, at 10 o'clock A. M. bé 
all the a of defendant’ company (except ac- 
counts, bills receivable and contracts in course of 
completion) in manner following: (a) Office furni- 
ture and fixtures separately; %) all supplies and 
materials connected with annunciator and bell 
work in a (ce) all used in an and material con- 
nected with and n are and incandescent 
lighting in bulk. Terms cas! 

For further particulars ‘aire of 

S. M. HAMILL, Receiver, 
Fifth avenue and Market street, Pittsburgh. 

GEO. P. HAMILTON, eee: 

149 Fourth avenue. 





WYANTED.—ELECTRICIAN. A manu- 

facturing concern in Chicago, having 
large isolated plant, want to engage a com- 
petent man to take charge of same. Must be 
not over 40 years old,acquainted with leading 
systems of arc and incandescent lighting, 
competent to lay out and do new wiring, and 
a good all-around man. 

Please address in own handwriting, stating 
full particulars as to age, experience, salary 
wanted, etc., 

«« MANUFACTURER,"’ 


Care of ELECTRICAL REVIEW, 
435 ‘‘ The Rookery,’ Chicago, Ill. 


MACHINERY IN STOCK. 





MANUFACTURED BY 


‘Charles A. Schieren & Co, 


45, 47,49, 51 FERRY ST., 


Cor. CLIFF ST. 





Engine Lathes, 10 in. x 4 ft.; 11in. x 5 ft.; 12in. 

6 ft.; 14in. x 6 ft.; 16 in, x6 ft. ; 18in. x 8ft.; 20 in. : 
8 ft., * with ta s attachment; Qin, x12 ft. and 14 ft. ; 
24 in. and i on x 16 ft.; 30 in. x 10 ft. and 18 ft. ; 
36 in, and 38in. x 20 ft. ; 42 in. x 12 ft. ; 56in. x tag 
72 in. x 20ft.; 108in. x 22ft. Fox Lathes, 13 in. 

5 ft.;14in. x 5 ft.; 15in, x 6 ft.; 18in. x6 ft. Turret 
Lathes, 12in. x 5ft.; 14 in. x 5 ft.; 15 in, and 16 in. 
x 6 ft.; 18in. x 6ft.; 86 in. x 8 ft. 

Planers, 16 in. x 16in. x 3 ft.; 20in. x20 in. x4 ft.; 
24 in. x 2in. x 6ft.; 30 in. x 30in, x 6ft.; 86 in. x 
86 in. x 10 ft.; 42 in. *x 42 in. x 12 ft.; ; 72 in. 60 in. x 
15 ft.; 72in. x 60 in. x 20 ft. 

Friction Shapers, 15 in., 16 in., 20in., 22 in., 32 -. 

Pg) ty apers, 6 in., 8 8'in., 10 in., 12’in., 15 in., 

20 in., 24 in., 28 in. 
wilcrew Machines, Nos. 1, 2, 3,4, with or without 
re F 

arene Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 53, Ferracute, Nos. 1, 2, 3, 
Stiles & Parker. 

20 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2. 3 Cam Cutters. 

Bolt Cutters, 4 in. to 1 in., 4 in. to 2 in. 

a Machines, 1 36 in. and 48 in. Gear | 

‘utte: | 

1 Sow Horizontal Boring Machine. Newark | 
Machine Tool Co. | 

Send for List of New and Second-Hand Machinery | 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362. 
115 Liberty Street, New York. 


HJALMAR LOFCUIST, 


Electrical Engineer, Stockholm, Sweden. 
Office for Import and Export of Electrical | 
Appliances. Best medium for introducing | 
news in Electric Light, Power and Heating. | 
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Double Cylinder Battery. ——— 
TYPEWRITER 





=== BRANCHES: === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 





Providence, R. I. 





LITTLE GIANT. 


R. I. Telephone & Electric Co., 








THE REMINGTON 














Surface of 
negative ele- 
mentandquan- 
tity of solution 
double that 
found in any 
other open cir- 
cuit cell. 





Is to-day, as it 
has ever been, 
ithe leading 
| Typewriter. 
| Carefully 
| tested im- 





vantages. 


—~ 


Send for 
Illustrated Catalogue. 


| added to this famous machine. 


| provements 


| are constantly 


Its sale has steadily incrsase J for ten years. | 


LAW TELEPHONE C0., 


Sole Makers, 





| Try Our Paragon Brand of snoaienaaed Ribbons 


Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 


, NTECABES , 


Composed of Asbestos, combined with water and acid- -proof materials, 
OR ELECTRICAL PURPOSES. 

Switcn Boarps, ARMATURE SLEEVES, BATTERYCELLS 

Parts For Arc Licuts INCANDESCENT LIGHTS, Motors, CHANDELIERS, Dynamos. &C. 

Special styles and shapes to order. Prices on application. 
x. w. JOMNS MANUFACTURING COMPraNny 

OLE MANUFACTURERS OF . 

Asbestos Millboard, Sheathings, Buildiny Felts, 
Liquid Paints, Asbestos Roofing, Etc. 

87 MAIDEN LANE, NEW YORK. CHICAGO, PHILADELPHI“, 


87 JOHN STREET, NEW YORE. | 
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compressed and vulcanized 


, INSULATING WASHERS, INSULATING 


H,. W. Johns’ 


Fire-proof Paints, 


LONDON. 


:|THE ELECTRICAL ENGINEERING COMPANY, 


Room 603, Superintending Electrical 

MONON BLOCK, Construction, and Advice on 

320 DEARBORN ST., Electrical and Mechanical 
CHICAGO, ILL. Subjects a Specialty. 


Standard Electrical Measuring Instruments, 


We make a great variety of Testing Instruments, such as Ammeters, Voltmeters, 
Galvanometers, Besistance Boxes, Photometers—in fact, everything that 
an electrician requires in making measurements of current, 
E. M. F., resistance, insulation, efficiency, etc. 


Correspond with us before placing your orders, and send for our 
illustrated catalogue No. 1-66. 


QUEEN & CO., Makers, Philadelphia. 





for Complete 


Incandescent 


Contractors 
Are, and 


ower Plants. 
































INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON SEPTEMBER 15, 1891. 








459,422 Dynamo-electric machine and motor; 
Elihu Thomson, Lynn, Mass., assignor to the 
Thomson-Houston Electric Co. of Connecticut. 

459,423 System of electrical distribution; Elihu 
Thomson, Swampscott, Mass. 

459,447 Fibrous carbon battery ; James H. Robert- 
son, Rutherford, N, J., assignor ¢ two-thirds to 
Charles G. Taylor, Montclair, N. J., and Jobn 
Campbell, Brooklyn, and Roscoe H. Thompson, 
New York, N. Y. 

459,448 Telegraphic apparatus; William E. Sloan, 
John’E. Hughes and Orrin S. Reed, Chicago, IIL, 
assignors to the Vibro Telegraph Co., same place. 
— Electric switch; Boyd W. “allen, ston, 


459,485 Trolley wire connection; Robert L. Cald- 
well, Rochester, N.Y. 

459,491 Method of making plates for secondary 
batteries; Stanley C. C. Currie, Philadelphia, Pa., 
assignor to the nited Gas Improvement Co., same 

"459,508 Dynamo-electric generator or motor: 
John Hodnit, St. Louis, Mo., assignor of one-half toe 
Car] Rueter, same place. 

459,509 Conduit for electric wires; Henry W. 
Johns, New York, N. Y 

459,510 Electric arc lamp; Edward R. Knowles, 
Brooklyn, N. Y. 

459.514 Incandescent electric lamp socket; John 
O. Phillips, New York, N. Y., assignor to the 
McCreary Electrical Specialty Co. 

459,523 Cable box for electric wires; Jasper N. 
Keller, Newton, and John A. McCoy. ‘Somerville, 
a to the New England Telephone and Tele- 
graph Co.. Boston, Mass. 

459,535 Secondary battery; William L. Silvey, 


Lima, O., assignor to Catharine P. Sil vey and 
Frank Silvey, Castleton, Ind., and Mary Silvey, 
Dayton. O. 


459,556 Process of electrolytically obtaining 
zinc; Alexander Watt, London, England. 

459,560 Cut-out; Frank Bryan, London, England, 
assignor to Woodhouse & Rawson, United, Lim- 
ited, same place. 

459,572 Commutator turning device; Arthur K. 
Bonta, Hoboken, N. J. 

459,591 Electrical alarm system; John P. Mc- 
Mahon, Jersey City, N. 

59,605 Electric push; “John F. Wollensak, Chi- 
cago, Ill. 

459,610 Dynamo-electric machine; Edmond Des- 
roziers, Paris, France. 

459,615 Annunciator; Foster Ritchie, Highland 
Park, assignor to Myron A. ot WF Chicago, Ill. 

459,678 Electric motor; Jokn Davis and John 
B. Farrington, New York, N. 

459,681 Electric belt; Ohristian H. Dorenwend, 
Toronto, Canada. 

459,689 Slide shoe trolle Sidney H. Short, 
ng O., —- to the 3 Short tlectric Rail- 

— same pla 

9,690 Rheostat f for electric motor cars; Sidney 
H Short, Pe oO. 

459,704 Electrical fixture. 459,705 Electric light 
fixture. Edwin T. Greenfield, New Youu, BN, %., 
assignor to the Interior Conduit and Insulation Co., 
same place. 

459,706 Electric snap switch; Gerald W. Hart, 
Kansas City. Mo., assignor of one-half to George S. 
Hegeman, lartford, Conn. 








to electric 
us the de- 


IF you have anything pertaini. 


ery you want to sell, sen 
scription. 


IF. you want anything pertaining to electric 


ery, send us your ing 


FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 


Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 

in size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & CO., 


Sole Manufacturers and General Agente, 


76 CORTLANDT ST., N. ¥. 
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ELEOTRIOAL REVIEW 


THE WESTINGHOUSE 
“SINGLE REDUCTION” STREET RAILWAY MOTOR 


Was Designed to Gom- Was Designed to be 
bine Nigh Efficiency, Completely Protected— 
Strength, Economy of “‘Iron-Clad”—and yet 
Maintenance, Noise- have every part easy of 
less Operation. access. 


a nn ——— aa — 


xi 
































THE TESTIMONY OF THE MANY; COMPANIES THAT ARE NOW OPERATING 
OUR SINGLE REDUCTION MOTORS IS SUFFICIENT EVIDENCE OF 
THE ENTIRE SATISFACTION THEY ARE GIVING. 





RAILWAY DEPT., 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY. 


PITTSBURCH, PA. 


120 BROADWAY, NEW YORK; PULLMAN BUILDINC, CHICACO. 


JOHN STEPHENSON COMPANY 


BRANCH OFFICES: 

















| + NEW+YORK, ® 
Street Cars 





Blectric Motors. 





NEW ELECTRICAL BOOKS. 





PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
Ww. PHRREN MAYCOCE. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in Electrical Installation Work. 





PRICE, - - $1.75. 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 


INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 





A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 





PRICE, - - 75 CENTS, 








EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DHETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 





PRICE, - - $4 00. 





MODERN VIEWS 


oF 


ELECTRICITY. 


OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 





PRICE, - - $2 00, 








Copies of any of the above works sent, postage prepaid, on receipt of price. 


BLECTRICAL REWViIEwvvV, 


P. O. Box 3329, {3 PARK ROW, NEW YORK. 
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CIRCUITS. 


For 
burn in Central Stations, 
5. Posee™ Isolated Plants and 
Electric Street Railways. 


INCANDESCENT 








2 in Series, They will 

6 to 8 Amperes, this 

100 to 120 Volts, 

14 Hour Carbons, Se AMP co. ; 

No External Resistance. rc - qd street 
LA Broa K. 

A Perfect Arc Lamp. yNIVERSA Office: 44 NEW YOR 








THOUSANDS OF HORSE-POWER IN USE DRIVING 
DYNAMOS, and HUNDREDS of sets of Speed Cones, 
driving all classes of machinery where variable 
speed is desired. 















FOR INFORMATION IN REGARD TO APPLICATION TO DYNAMOS SEND FOR CATALOGUE 


H, AND IN REGARD TO CONES FOR CATALOGUE X, TO EVANS CONES 
FOR 


EVANS FRICTION CONE CO., 85 Water St., Boston, variasce speen. 
















FOR DRIVING DYNAMOS. 








Electrical == 
Supplies 


OF ALL KINDS. 


House Goods 
A SPECIALTY. 







Business Card 
and get our Catalogue 
and Trade Discount Sheet. 
CORRESPONDENCE SOLICITED. 











Bees 0 Yons man chen ALL-NIGHT ELECTRIC LIGHTING. 


Electrical Testing “A SPECIALTY 
4ANO Experi me ntal Work: Pe, a MENS ae KISS) 2 09 Boslon. The “RUSSELL” is the only single carbon lamp on the market that will 


accomplish this purpose successfully and economically, burning 12, 18 and 24 hours 
with a single trimming. 


CROSBY STEAM GAGE AND VALVE SA Send for one of thee “BABY RUSSELL” lamps. The handsomest and 
smallest arc lamp in the world. 


SOLE PROPRIETORS AND MANUFACTURERS OF Extreme length, 27 inches, and only 23 inches from hanger board. 


CROSBY POP SAFETY VALVES AND WATER RELIEF VALYES, Foreign and domestic correspondence solicited. 
CROSBY IMPROVED STEAM GAGES and 
CROSBY STEAM ENGINE INDICATORS. 


Patent Gage-Testing Apparatus. 


FEED-WATEK REGULATOR AND 
B oO Ss wo R T H PRESSURE REGULATOR. 











== FOR CIRCULAR No. S.— 


RUSSELL ELECTRIC COMPANY, 











SOLE AGENTS FOR 85 Water Street, BOSTON, MASS., U. S&S. A. 
Clark’s Linen Fire Hose and Couplings. 
MANUFACTURERS AND DEALERS IN 
*ENGINE BOILER AND MILL SUPPLIES.+« AGENTs: 


Office and Works: BOSTON, MASS. 


B. & 8S. Electric Equipment Co., Illinois Electric Material Co., 
Branches: New York, Chicago and London, England, 


116 Broadway, New York, N. Y. 168 Fifth Ave., Chicago, ill. 














